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ELIMINATE RISK! 


experience help you. to eliminate risk —determine the right 


the opportunity to relate test results 
fons. Laboratory tests, conducted at no 
> cost to you, supply re ial le data on 

(A) Settling Rates y (D) Thickener Unit Area 

(B) Final Density (E) Overflow Clarity 

(C) Effect of Flocculating Agents 
TESTS AT NO CHARGE — These tests can assist you by eliminating risk 
of specifying a thickener that’s too small to do the job or too large and 
costly for your needs. Ship 5 gallon slurry sample prepaid to Denver 


HIGH STRENGTH GEAR rides on WORM AND WORM SHAFT are SPIRAL RAKES move settled solids 


NEW ENCLOSED HOUSING pro- 


tecting gear and drive mechanism replaceable no friction—no wear made from alloy steel, machined, to center discharge port in only 

is simple and rugged — available formica pads placed at periphery case-hardened and ground. Shafts one revolution. Minimizes chance 

in sizes through 72” for light, of the gear. Maximum stability, are proportioned to minimize de- of choke-up, assures continuous 

medium, heavy and extra heavy low bearing pressure and oil bath flection and retain full face gear- operation. Why take 8 or 10 revo- 

duty. Tanks, steel or wood, in sizes assure long life. worm meshing. lutions to bring pulp to the dis- 

to 150’. Write for Bulletin T5-Bé. charge cone when one revolution 
1 by the spiral rakes will do? 


“The firm that makes its friends happier, healthier and wealthier” NEW Y' 
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Phone CHerry 4-4466 MEXICO 


*O)2 1400 Seventeenth St Denver 17, Colorado pe 
4950, 


Let DENVER’s 30 years of laboratory and world-wide field = 


‘ DENVER’s experience covers a wide ~ 


‘ORK CITY 
4114 Empire State 8 
Phone CH 4-6510 


: : | 15-17 Christopher St. 
JOHANNESBURG 


COMPANY Phone 


802 Credit Foncier Bi 
Phone MUtval 3-7595 


Avenida Juarez 14, Des 
Phone 21-1477 


| 
BEFORE You Buy a THICKENER....BE-SORB! 
USE 
| thickener for your needs—verify your own tests or recom- 
| y) Testing Division, 1755 Blake St., Denver, Colo. 
Compare these distinctive features of DENVER Spiral Rake Thickeners: 
~ — ; — \ 
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ON OUR COVER MINING 


CONGRESS 


Pikes Peak through the Gateway of the 
Garden of the Gods. Those attending the 
1959 AMC Mining Convention will have the 
opportunity to see many of Colorado’s famous 
scenic spots. For the full story on the big 
event of the year for metal miners and indus- 
trial mineral producers, see pages 44 to 57. 


Published Monthly. Yearly subscriptions, 
United States, Canada, Central and South 
America, $3.00. Foreign, $10.00. Single 
copies, $0.75. February Annual Review Is- 
sue, $1.25. Second class postage paid at 
Washington, D. C., and at additional Post 
Office, Lancaster, Pennsylvania. 
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NEW REICHearill T-850 Heavy, mounted on a large, 
off-highway truck. This Model is designed to drill 
10%” blastholes in extremely hard formations. It is 
turbo-charged for high altitude service. 


Chicago Pneumatic 


HYDRAULIC TOOLS * ROCK DRILLS * DIESEL ENGINES * AIR COMPRESSORS + PNEUMATIC TOOLS * VACUUM PUMPS « AIR BLAST BITS 


CHICAGO PNEUMATIC 
TOOL COMPANY 


=... INOUNCES 


TO THE 

MINING INDUSTRY ITS 
NEWEST MANUFACTURING 
AND SALES FACILITY: 


oivision: CHICAGO PNEUMATIC TOOL CO.. NEW YORK 


Formerly: 
Reich Bros. Manufacturing Company, Inc. 


Chicago Pneumatic has expanded its engineering and manu- 
facturing capabilities by the acquisition of The Reich Bros. 
Manufacturing Company, Inc. with plants located in TERRE 
HAUTE, INDIANA, and GLASGOW, SCOTLAND. 

The acquisition of its new REICHdrill Division affords 
Chicago Pneumatic an unexcelled diversification in the field 
of drilling equipment. 

REICH4adrills, both truck and crawler mounted, are 
hydraulically-powered rotary blasthole drills. For detailed 
information concerning REICHdrills, or other CP Drilling 
Equipment, write Chicago Pneumatic Tool Company, 8 East 
44th Street, New York 17, N.Y. 
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foreign 
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In Western States 


PATTIN expansion shells are 
available and serviced exclu- 
sively through Colorado Fuel 
and Iron Corporation, Denver, 
Colorado. Western mining com- 
panies may contact them direct 
for information and consultation. 


Most mines can Roof Bolt 
Effectively and Profitably - - - - 


WHILE each mine may be different in physical characteris- 
tics, in method of operation or types of equipment used—all 
mines have one problem in common—the problem of keeping 
the roof in place. 


Hundreds of mines, with all different kinds of roofs, have 
proved that roof bolting is the best form of roof control. They 
have also found that bolting leads to increased safety, better 
ventilation and greater production efficiency. Roof bolting of- 
fers so many profitable production advantages it justifies any 
mine, now using conventional timbering methods, making 
comparative roof support tests. Bolting tests can be made at 
very little cost. 


To be as effective as possible—roof bolting calls for thorough 
knowledge of the roof strata—well planned bolting patterns 
and cycles—proper selection of bolts and shells and adequate 
supply and service program. Being “The Pioneer in Roof Bolt- 
ing’—PATTIN MFG. COMPANY, staffed with experienced 
roof bolting, mining engineers, is capable of meeting every 
requirement for quality products and service. Your phone call 
or letter will get immediate attention. 


Shown above is the outstanding PATTIN style D-1 expansion 
shell. Samples of the “D-1” or “D-2” shells will be furnished 
upon request. 


TTI MANUFACTURING COMPANY 


‘69th Year’’ MARIETTA, OHIO 
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EXIDE-IRONCLAD BATTERIES 


—best buy for the long haul 


More ton-miles per dollar—that’s the reason most cost-conscious mine 
operators prefer Exide-Ironclad Batteries for mine locomotives. 


Experience has proved over the years that no other battery make matches 
Exide-Ironclad for average life in service and tonnage hauled. Rating for 
rating and dollar for dollar, Exide-Ironclad gives you more real value... 
more return on your investment. 


Today’s Exide-Ironclad features improved tubular construction, making 
it even better than the models that chalked up the industry’s records. So 
you can expect even longer life potential and superior performance. 


Total work output, not mere price, is the key to battery economy. When 
you buy batteries, specify Exide-Ironclad and get the most production 
capacity your dollar can buy. For details, write Exide Industrial Division, 
The Electric Storage Battery Company, Philadelphia 20, Pa. 


50 years ago, Exide patented the now- 
famous Exide-Ironclad tubular positive plate 
battery. For power and economy, nothing 
has ever matched it. Yet Exide engineers 
have constantly improved it. Today’s bat- 
tery packs more power, gives longer life and 
greater economy than ever before. 
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Exide 


Contour Scrapers 


Lower Cake 
Moisture 


After installation of the Peterson 
Contour Scraper*, the customer 
reported a 4% lower cake moisture 
on the disc with the new scraper. 
Note the smooth, uniform cake 
on the first disc. He says with the 
Contour Scraper, there is no re- 
filtered cake to make lumps which 
have high moisture. With Con- 
tour Scrapers on all discs, this 
customer expects to use less fuel 
to heat dry the cake. 


How the Contour Scraper Works: 
The Contour Scraper is a three- 
section scraper. as shown above. 
Rubber blade is held by Plates 
A, B, C, which hinge independ- 
ently of each other. As the bag 
inflates, the center section, plate C, 
contours out while sections A and 
B remain in place. Blade contours 
to the bellow. The action remains 
free, no freeze from sludge be- 
causes all parts are sealed and 
lubricated. 

Contour Scrapers can be made to 
fit any type disc filter. 


Write for folder CS-102-A. 
*pat pend. 


Look for filter parts with the Viking Mark 


PETERSON FILTERS 


AND ENGINEERING COMPANY 
P. O. BOX 606 @ SALT LAKE CITY 10, UTAH 
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CURTISS-WRIGHT MODEL 


CW-226 SELF-PROPELLED SCRAPER 
Capacities: 26 cu. yds. struck, 36 cu. 
yds. heaped, 78,000 pound rated load 


SALES SERVICE PARTS 


at your 


CURTISS-WRIGHT DISTRIBUTOR 


Throughout the cycle—from the easy loading, 
through the high speed travel, to the fast dump, 
you’re YARDS AHEAD with Curtiss-Wright scrap- 
ers. Designed and built to meet the skyrocketing pro- 
duction demands of today’s construction industry, 
the CW-226 gives users a daily output unmatched 
by any competitive machine. See how the CW-226 
can give your job a production boost Let your 
C-W distributor give you complete details on the 
“Yards Ahead” features of the Curtiss-Wright line. 


SOUTH BEND DIV. CURTISS-WRIGHT CORPORATION, SOUTH BEND, INDIANA 
SOUTH BEND DIVISION 


CURTISS-WRIGHTe 


CORPORATION 
SOUTH BEND, INDIANA 
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al To give you the right rope for your equipment, 
each Whyte Strand wire rope is internally lubri- 
cated and designed to provide the right combi- 


WwW HYTE STRAN O nation of toughness, flexibility, and abrasion 
WAVE re Ro pe is mM ad e resistance to aSsure maximum service. 


Because Macwhyte manufactures a thousand and 
for a purpose... 


one wire ropes, you can be sure of getting just 
the right rope for each piece of your equipment. 


You get quick delivery, too, from conveniently 
located Macwhyte distributors’ stocks. For best 
results, ask for recommendations for the correct 
wire rope to use on your equipment! 


MACWHYTE 


Manufacturers of special wire ropes for strip shovels, loading shovels, draglines, shaft hoists, haulage, 


underground scrapers, loaders, mining machines, conveyors, car pullers, and blast hole drills. 
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A recent communication* 
of exceptional interest to 


SHUTTLE CAR BUYERS and USERS 


OLD BEN COAL CORPORATION 


360 WEST JACKSON BOULEVARD, CHICAGO 6. ILLINOIS, DEARBORN 2-2360 


June 11, 1959 


Mr. T. T. Pattison 

Sales Manager, Equipment Division 
National Mine Service Company 
Koppers Building 

pittsburgh 19, Pennsylvania 


Dear Mr. Pattison: 


As you probably realize, we have now had over two 
years' experience with the operation of two of your 
TorKars at our Mine No. 9. Our initial experience 
couraging that about a year 
These six 


tons with a very 
costs have been 


We hope that the 12 48AC Torkars recently ordered from 
you for our new Mine No. 21 will prove to be as good 
as, if not better than, the D. C. type at Mine No. 9. 


It is not often that we write a letter of commendation 
to a manufacturer on the performance of his equipment 
but TorKar performance justifies a letter of this type. 


Yours very truly 


bh. The trend ¢3 C0 
Tor Rar | 


Assistant to President 


This letter from 

ig one of the large 

panies in Ameri ger and most respected 

producers to the ai puts on paper the reaction of ensiag yess 
for us to ex ie single-motor TORKAR. It is gratif. ny eading 

Write for informative n few years si a yay such acceptance for a major p trea 

TorKar Bulletin and ste a its introduction. More than ever, we ur ct in the 

ge anyone 


: interested i 
tion sheets on 26” to 60” in shuttle car pe 
models strated. Its action speaks ate oe to see the TorKar demon- 
an words! 
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ANTHRACITE 
ogan, W. Va. Forty —— BEMECO DIVISION 


‘AINEER DIVISIO} 
Jenkins, Ky Morgantown, W. Va. Madisonville, Ky. Indiana, Pe ef y t€ ompany 
y Nashville, Green 
Ashland, K 
NATION | 


ke, Ontar 


ud 

| 
4 
t 
and a half ago we orde * 
machines have been in continuous operation since 
installation serving high capacity boring type contin- 
vous miners and have conveyed in excess of one million 
minimum of down time, Maintenance 
highly satisfactory. 
WCC : MM 
Lal 
Pa. 


IN MINNESOTA IRON MINES 
6 cu. yd. P&H Model 1600 Electric digging frozen hardpan 


IN ARIZONA COPPER MINES 


8 cu. yd. P&H Model 1800 Electric digging conglomer- 
ate cemented gravel. 
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One PeH 
sells another because 


PsH “PROFIT-TONS” 


reduce loading costs... 
even in hardest digging 


Up to 30% higher bail pull— faster swing — exceptional physical strength 
of P&H welded construction—greater job availability all add up to as 
much as 10% more production, lower loading cost per ton and more net 
profit for owners of P&H Electric Mining Excavators on their hardest 
digging assignments. 


P&H “Profit-Tons” are the end product of these exclusive P&H design 
principles: 


MAGNETORQUE'’ ... the most productive digging motion drive known 
for electric excavators. This patented P&H drive electro-magnetically 
transmits full digging power from an A. C. hoist motor direct to the 
dipper without motor generator set conversion to D.C. current. It gives 
higher bail pull, better dipper fill factor and automatic impact protection 
to the digging machinery. 


ELECTRONIC CONTROL .. . the most responsive control for electric 
excavators. This patented P&H control accomplishes the quickest work 
motion reaction time and gives the greatest cycle productivity known. 


In addition, with PeH—and only with PeH—do you get the service 
assurance of single source responsibility. P&H manufactures their own 
electrical as well as mechanical components—designed specifically for elec- 
tric excavator service. Write Dept. 556, Harnischfeger Corporation 
Milwaukee 46, Wisconsin. 


PaH LINE: 

Electric Excavators: 3% through 10 yds. 
Diesel Excavators: % through 3% yds. 
Truck Cranes: 10 through 80 tons 


MINING 
EXCAVATORS 


HARNISCHFEGER CORPORATION 
Construction & Mining Division 
Milwaukee 46, Wisconsin 
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fast, firm support 
for cable or pipe... 


0-B Roof Plate Hooks! 


Here’s a new type of support for cable or pipe up to 214 inches in diameter! 
No slots, wedges, or parts to fool with or lose. Just a simple, inexpensive, 
practically indestructible malleable iron hook that you drive between roof 


plate and roof with a few hammer blows. 
No sharp edges, no wobble, no accidental pull-out. Tapered support arm is 


serrated on top and bottom surfaces so it drives in easily and stays put when 
pushed or pulled from any direction. When the job is done, hammer it out 
from the opposite direction and use it again—and again. The high-quality 
malleable iron takes plenty of pounding without cracking or breaking. 

Get your cable or pipe “out from under” foot or wheel this safe, easy, eco- 


nomical way. 
Order Catalog Number 22753 today! 


OHIO BRASS COMPANY e MANSFIELD, OHIO 
Canadian Ohio Brass Company, Ltd., Niagara Falls, Ontario 


EXPANSION SHELLS AND PLUGS + LINE MATERIALS + SAFETY } HOLAN 
AND CONTROL EQUIPMENT ELECTRIC HAULAGE MATERIALS : 
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For sintering, nodulizing, 
calcining, desulphurizing, 
oxidizing and reducing 
roasting. Coolers, 
precoolers, preheaters, 
recuperators. 

Auxiliary equipment for 
Rotary Kiln Plants. 


grinding 
mills 


Ball mills, tube mills and 


multicompartment mills — 
open or closed circuit— 
wet or dry grinding. 

Also airswept for grinding 
and drying. 

Over 1250 Smidth 

Rotary Kilns and over 
5000 Grinding Mills 
supplied all over 

the world. 


F. L. Smidth & Co. 


F. L. Smidth & Co., A/S Engineers and Machinery Manufacturers F. L. Smidth & Co., Ltd., 
77 Vigerslev Alle 11 West 42nd Street 105, Piccadilly, 
Copenhagen, Denmark New York 36, N. Y. London, W. 1, England 


F. L. Smidth & Cie France F. L. Smidth & Co. of Canada, Ltd. F. L. Smidth & Co. (Bombay) Private Ltd. 
80 Rue Taitbout 11 West 42nd Street 42 Queen's Road 
Paris (9e) France New York 36, N. Y Bombay, India 
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Rock Bottom 
Hauling 
Costs 
with 
Euclid 


CM 
GENERAL 
motors | /@ 


EUCLID 


Model R-27 has 4-speed Torqmatic Drive with converter 
lock-up ... 336 h.p. engine... 18 cu. yds. struck capacity 
... 54,000 Ibs. rated payload... standard or quarry body. 


HE simple but rugged design of Rear-Dump “Eucs” has 
provided cost cutting performance in mines and quarries for 
over 25 years. This unmatched experience in building depend- 
able off-highway haulers, combined with continuous product 
improvement and excellent dealer facilities for parts and serv- 
ice, results in high job availability and low maintenance cost. 


Euclid’s line of rear-dump haulers for mine, quarry and 
construction work is the most complete in the industry. With 
standard or quarry bodies, there are models with 10, 15, 18, 
22, 27, 40 and 55 ton payload capacities ... engines from 
128 to 670 total h.p....5 and 10-speed transmissions and 
Torqmatic Drives. For close quarter work there are three 
over-hung engine models with semi-trailers of 12, 22 and 
35 ton capacities. 

Have the Euclid dealer in your area give you complete 
information on the models that fit your requirements. He can 
show you how “Eucs” cut hauling costs and bring a better 


return on your investment. 


EUCLID Division of General Motors, Cleveland 17, Ohio 


EUCLID EQUIPMENT 


FOR MOVING EARTH, ROCK, COAL AND ORE 
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IMPROVED 

special hard-surfaced Wearing Shoes used in 
heads of the Cutterbars eliminate maintenance 
on roller and bearings as formerly used. 


REAR OF THE RIPPER HEAD FRAME 

Sprockets are clamped to an oversize Shaft, 
locking Shaft and Sprockets into an integral 
unit equivalent in strength to a 9” diameter 
Shaft . . . completely eliminating deflection, the 
chief cause of bearing failure. 


REAR 


Clame ing 


another continuous mining advance .. . newest 


Bowdil MULTI-BAR RIPPER HEAD 
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ADJUSTABILITY 

Each Cutterbar is independently and easily 
adjusted thru side ports, making it possible to 
retain equal tension on all chains at all times. 


INTERCHANGEABILITY 

All chains are similar in kerf and lacing 
arrangement for interchangeability as desired. 
All sprockets are also interchangeable. Chains 
may be run with or without renewable liners in 
the Cutterbars to suit your conditions. 


RIPPER HEAD ASSEMBLY 

includes a special improved design Head 
Drive Shaft and Sprocket Assembly which makes 
it possible to renew a sprocket IN MINUTES 
without removing the Shaft... 
two-piece sprockets, held on the 

_ Double Keyed Shaft by special 
design Resilient Clamping Collars, 


/)) maintain extreme tension to the 
Shaft. 
> DEPENDABILITY 


This design MULTI-BAR RIPPER HEAD is 
made from high grade alloy heat-treated 
steels. It has been, like all Bowdil prod- 
ucts, thoroughly tested under severest 
conditions over a long period of time 
before announcement. This is in keeping 
with the standards of 


“BOWDI 


COMPANY 
CANTON 1, OHIO 


& For illustrative information of this unit, write or call the factory: Glendale 6-7176 
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CONVEYOR BELTS 


“After 20 years, U.S. still gets 
the replacements, says plant foreman 


Mr. James Campbell of Guyan-Eagle Coal Co., Kelly (West 
Va.), knows why Guyan-Eagle has been using (and re- 
placing with) “U.S.” belts for the last two decades... why 
today they have 17 belts operating in their 5 mines. In the 
words of the company’s own officials, U.S. Belts are: 

“The most dependable in our experience.” 

“Resistant to abrasive action of rock.” 

“Strong, durable — maintenance is minimum.” 

That’s why, when Guyan-Eagle opened its latest mine 

(No. 5) it was no surprise that they equipped the system 


Mechanical Goods Division 


with “U.S.” Belts to move the 5,000-ton daily output. Once 
a “U.S.” Belt user, always a “U.S.” Belt user. 

The 6 “U.S.” Belts in No. 5 mine range in size and capac- 
ity from the 195’, 42”-wide stoker coal conveyor up to the 
1700’ main slope belt, a 48”-wide U.S. Giant® carrying 
515 tons of ROM coal (up to 500-lb. lumps) to the shaking 
screens in the scalping plant. All are performing perfectly. 

e 
When you think of rubber, think of your ‘U.S.’ Distributor. 
He’s your best on-the-spot source of technical aid, quick de- 
livery and the finest quality industrial rubber products. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. In Canada: Dominion Rubber Company, Ltd. 
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HYDRA-BOOMS 


speed underground drilling 


in Canada’s URANIUM MINING BOOM 


Unlike the gold rush 
of Klondike days, the 
uranium boom in 
Canada’s Algoma 
Elliott Lake area is spearheaded by the most effi- 
cient mechanized equipment. To speed up drill- 
ing with minimum effort, the Panel Mine of 
Northspan Uranium Mines Ltd. is using four 
Ingersoll-Rand Hydra-Boom drilling rigs, one of 
which is shown above, operating 1700 feet below 
the surface. 


Each tractor-mounted rig carries three heavy- 
duty I-R drifter drills mounted on Ingersoll-Rand 
Hydra-Booms, providing smooth effortless hy- 
draulic control of all drill motions. Booms are 
raised or lowered and swung from side to side and 
drill guides are extended, retracted, dumped and 
swung at the touch of a throttle—all drills easily 


5-899 
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controlled by one rig operator. Using 14%” round 
steel and 134” tungsten carbide insert bits, these 
rigs are used in a room and pillar trackless mining 
operation, teamed with 48” ramps mounting 
30-hp I-R slusher hoists. 


I-R Hydra-Booms represent the last word in 
mechanized rock drilling—convert setup time into 
drilling time and increase production by as much 
as two-to-one. Rugged, versatile and easy to 
operate, Hydra-Booms are designed and built to 
withstand the punishment and abuse inherent in 
underground mining operations. Swing and lift 
cylinders are double acting, fast moving, and 
locked to prevent dropping the boom if hydraulic 
lines are broken. 

Ask your Ingersoll-Rand drilling engineer for 
complete, cost-saving facts about I-R Hydra- 
Booms. Or send for a copy of new bulletin 4196. 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 


A CONSTANT STANDARD OF QUALITY IN EVERYTHING YOU NEED FOR DRILLING ROCK 
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Lt This ig the first of the TGS Terminal Molten 


(Sulphur Truck and Rail Distribution Stations 
y being set upto serve industrial areas of the 
rm. country. Regular large tonnage barge shipments 
\A P “of Molten Sulphur from our mines in the Gulf 
“ ¢ area are keeping this Cincinnati Terminal well- 


Zungton 


+ stocked to meet the growing demand for Molten 


ett Sulphur in the Ohio River area. 
’ ) Additional Molten as well as Solid Sulphur 
terminals are being considered for other parts 
of the country. 


~ 


TEXAS GULF SULPHUR COMPANY 


75 East 45th St., New York 17, N. Y. / 811 Rusk Ave., Houston 2, Texas 


Sulphur Producing Units: Newgulf, Texas * Spindletop Dome, Texas 
¢ Moss Bluff, Texas ¢« Fannett, Texas ¢ Worland, Wyoming « 


Molten Sulphur in tank cars can be delivered to any 
point in the States or Canada from our nearest mine or 
recovery plant. Barge deliveries of Molten Sulphur are 
available on all navigable inland waters. Solid Sulphur, 
as for many years, is deliverable all over the world. Large 
inventories at our mines assure industry it will get its 
supplies when needed. 
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First all-new off-road truck 
in a quarter-century... 


LW Haulpak 


Moves more tons per man-hour 


Here it is: the revolutionary LW Haulpak... intro- 
duced by LeTourneau-Westinghouse after more than 3 
years of research, development, and field-testing. All 
new from the wheels up, Haulpak gives you highest 
output at lowest ownership and operating costs. 


Haulpak gives you a hauler built to heavy earthmoving 
standards, not merely automotive specifications. Many 
parts and assemblies are identical to those used on 
thousands of jobs on famous LW Tournapulls®. With 
Haulpak, your maintenance, repair, and operating costs 
will drop to a new low...and your hauling tonnage 
will climb to new highs. 


Detailed specifications are ready. Ask for them! 


Although brand new, Haulpak is fully field-tested. These ma- 
chines have been put through rugged tests under tough work- 
ing conditions for over 14 months —in mines, quarries, and 
on construction jobs. Here a Model 27 Haulpak gets a heaping 
load on one of its ‘test’ assignments. 

*Trademark HP-2098-G-1 


LETOURNEAU-WESTINGHOUSE COM 


@ 22, 27, 32-ton capacities 
@ 290, 335, 375 hp 


@ Haul up to 30% more than their 
own weight 


@ Need no springs, because they 
ride on Hydrair® (exclusive LW 
air-suspension system) 


@ Exclusive V-body for bonus- 
yardage within a short wheel- 
base... plus a low center of 
gravity for exceptional stability 


ANY, 


@ Non-stop U-turns in far less 
space than conventional trucks 


@ Powerful, twin 3-stage hoists lift 
body in seconds to 70° angle 
for fast dump 


@ lube checks of just 4 grease 
fittings needed only at 500-hr 
intervals 


@ Exclusive LW power-transfer dif- 
ferential 


PEORIA, ILLINOIS 


A_ Subsidiary of Westinghouse Air Brake Company 


Where quality is a habit 


\ | 7 | 
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Continuous loading... 


By io spillage 


(OC DROP-BOTTOM MINE CARS | 


Extended Ends on each car catch coal that would otherwise fall be- 
tween cars: the entire trip is loaded faster, without stopping the trip 
or the flow of coal pouring from the loading mechanism. Spillage 
between cars is eliminated. Haulage safety is increased. 

Other special features included only in QC € drop-bottom mine cars: 


— all-welded end sill members. 

— double-action spring bumpers that cannot tip, flatten or crush. 
— lubricated doors for easy, positive action with faster unloading. 
Forty years of QC f experience in mine car design and manufacture 
back up the QC f Representative. He can give you full information 
on all sizes and types of mine car from 2 to 30 tons and larger. Why 
not discuss your haulage requirements with him? Just call your near- 
est QC f Sales Office. 


Bulletin describing all types of | 
QC f Mine Cars available on request. | 


QCf 


AMERICAN CAR AND FOUNDRY 


DIVISION OF ACF INDUSTRIES, INCORPORATED 


750 THIRD AVENUE, NEW YORK 17, N.Y. MINE CARS FOR CONSTANT HAULAGE 


SALES OFFICES: New York Chicago Cleveland Washington, D.C. + Philadelphia San Francisco St.Louis Berwick, Pa. Huntington, W. Va. 
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ou know from experience that 

using the right tool on any job 

completes the work faster and 
easier. The same holds true when 
maintaining your haul roads, pit 
floor, dump areas around crusher, 
and stockpiles, or waste dump. Use 
a heavy-duty L-W Adams} grader 
for these maintenance assignments. 
You’ll find you can complete this 
work faster and at lower cost. 


Greater work range 


All LeTourneau-Westinghouse 80, 
115, 123, and 160 hp Adams graders 
have constant-mesh transmission as 
standard, with 8 forward and 4 re- 
verse speeds. In addition, 3 optional 
creeper speeds provide extra lugging 
power for turning up rocky sub- 
surfaces and for greater grading ac- 
curacy. Choice of 15 gear ratios give 
you the balance of power and speed 
to handle every grading job... in 
any material ...at top efficiency. 


Smooth, accurate control 


Adams’ blade mechanism is firmly 
mounted on a heavy-duty circle for 
chatter-free operation. Strong T- 
shaped drawbar gives L-W grader 
firm circle support for accurate blad- 
ing in any material. 


Blade positioning is fast . . . it swings 
maximum arc from deep ditch-cut 
to high bank-cut in less than a min- 
ute. Moldboard turns 360° — clock- 
wise or counter clockwise — provides 
quick change from any forward work 
position, to desired angle for reverse 
ditching and grading. 


Low operating costs 


All gears operate on anti-friction 
bearings — for less wear, easier op- 
eration. Automatic braking on 


LETOURNEAU-WESTINGHOUSE COMPANY, 


Makes quick work 
of haul-road 
maintenance 


Powerful L-W Adams 660 — at large open-pit mine in Arizona — patrols 
busy haul roads 24 hr a day, 6 days a week. Grader goes wherever 
ded (at speeds to 26 mph) to fill ruts, level washboard, clear debris 


dropped by overloaded haulers and improve drainage. 


transmission, when hydraulic brakes 
are applied to wheels, gives safer op- 
eration and less maintenance. And 
because L-W power-control clutches 
shift on ball bearings, you have eas- 
ier, smoother, safer controls... as- 
suring accuracy, speed, and perform- 
ance with minimum upkeep. 


Keeps busy all year 


Between regular assignments, your 
LeTourneau-Westinghouse grader 
need not sit idle. With available at- 
tachments, such as Jebco Elegrader, 


bulldozer blade, scarifier, snow plow 
and wing, you can keep this grader 
busy on your property the year 
round. Also, grader’s high travel 
speeds (to 26 mph) permit the 
profitable handling of jobs for ad- 
joining pits. There are 7 Adams 
models — 60 to 190 hp. Your choice 
of GM or Cummins engines on 6 
larger models. 190 and 135-hp 
POWER-Flow® models have torque- 
converter drive . . . will do more work 
faster than any other graders on the 
market. Call or write for a demon- 


stration today! 
tTrademark G-1874-MQ-1 


PEORIA, ILLINOIS 


A Subsidiary of Westinghouse Air Brake Company 


Where quality is a habit 
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A MAJOR BREAKTHROUGH 
IN FINE COAL CLEANING 


The Dutch State Mines 
HEAVY MEDIUM CYCLONE WASHER 


for fine coal, % inch to 48 mesh 


Did you see the Hit of the Show? 


Cleans coal cleaner with lower ash and higher Btu at any specific gravity you 


want... greater recovery than with any other cleaning system regardless 


of size distribution, particle shape or percentage of near gravity material. 


FLOW OIAGRAM s The completely new heavy medium cyclone wash- 


sia 0 oe aT ing system is now, for the first time, available to 


coal producers in the United States—and exclu- 
DESLIMING 
SCREEN 


sively through Roberts & Schaefer. 


With positive control and laboratory efficiency 


TO FROTH 
FLOTATION-WAST 


on a production scale, you can increase recovery 
of fine coal and deliver a better quality product to 


your customers. 


4 _ You can make an effective separation anywhere 
a in the specific gravity scale and produce the qual- 


REFUSE SCREEN 


ity coal your market demands. 


Whether you are planning a new plant or are in- 


terested in the possibilities of improving the qual- 


ity of your fine coal output, it will be worth your 


while to get the pertinent facts about the revolu- 
tionary heavy medium cyclone washing system. 


HEAVY MEOIUM 
sumP 


A Roberts & Schaefer engineer will be glad to 
discuss this with you at your convenience, 


ENGINEERS & CONTRACTORS 


R, | ROBERTS & SCHAEFER 


201 NORTH WELLS STREET, CHICAGO 6, ILLINOIS 
NEW YORK 19,N.Y. © PITTSBURGH 22,PA,. HUNTINGTON 10,W. VA. e ST. PAUL 1, MINN. 
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Traction motors take 1000 volt jolt 
underwater at National 


The Specialists in electric coils... repair / service 


National Electric Coil now rewinds traction motor arma- So effective is the National system that both field 
tures with NeccoBonp coils and vacuum impregnates in coils and armatures pass a 1000 volt d.c. test while 
Epoxy resin. This combination offers you longer life and immersed in water. Several armatures have been left 


more dependable motor service because of these reasons: ‘ ie ; 
thermal stability underwater several weeks without a significant reduction 
in insulation resistance. 


@ outstanding electrical properties . 
@ cooler operating temperatures If you want the kind of superior performance that this 
@ excellent mechanical strength insulation system makes possible, contact National for 


@ inertness to water, chemicals, greases. your renewal or modification needs. 


For more information call 
National’s Columbus plant... HUdson 8 -71757, 
or call the nearest National field engineer. 


National Electric Coil 


DIVISION OF McGRAW-EDISON COMPANY 
COLUMBUS 16, OHIO 
ELECTRICAL ENGINEERS - MANUFACTURERS OF ELECTRICAL COILS, INSULATION. LIFTING MAGNETS + REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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Harmattan Mine 
G gal ha uler iY ha Ve2 Pick a spot on the haulage road. Every three 


. minutes one of the Harmattan Mine’s ten 
40-ton coal haulers passes the spot on the 
heen USING way to the preparation plant. These coal 
haulers have used STANOLUBE HD-M Motor 
Oil for ten years for these reasons: 
STANOLUBE HD-M Product: STANOLUBE HD-M Motor Oil is re- 
fined from the highest quality base stock. 
Blended into this carefully refined base oil 


4 are additives that retard oxidation, minimize 

0 Or {| piston ring deposit formation and prevent 

the forming of excessive varnish and sludge. 
Other additives prevent corrosion of bearing 


metals and eliminate bronze wrist-pin bush- 

Or years ing corrosion. 
A Technical Service: Fred Barnes, who has 
oe Cres W, 22 years’ experience providing lubrication 
technical service at Standard Oil, calls on 


Harmattan Mine. He lives at Decatur, only 


Harmattan Mine truck foreman 
Ralph Westfall and Standard's 
Fred Barnes inspect coal hauler 
piston. Prior to his 22 years’ 
service providing technical 
assistance on lubrication 
problems, Fred Barnes attended 
James Millikin University. He has 
also completed the Standard 
Oil Sales Engineering School. 
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80 miles from the mine. Fred is on call at 
any time to get to the mine and render 
assistance on any problem involving lubri- 
cation engineering. 


Deliveries: A Standard Oil agent located only 
five miles from the mine delivers lubricating 
oil, is handy for regular deliveries and for 
special deliveries at a moment’s notice. The 
mine management never needs to worry 
about inventories of STANOLUBE HD-M. 
Their Standard Oil agent takes care of that. 


Would you like this kind of service for your 
coal mining equipment? It’s at your doorstep 
anywhere in the 15 Midwest or Rocky 
Mountain states. Call your nearby Standard 
Oil office. Or contact by letter, wire or tele- 
phone: Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago 80, Illinois. 


Quick facts about 
STANOLUBE HD-M Motor Oil 


*Refined from highest-quality base 
stock. 


* Contains special additives that pre- 
vent bearing and bronze wrist-pin 
bushing corrosion, reduce piston 
ring varnish and keep rings free to 
seal against blow-by. 

*Contains still other additives that 


reduce wear on heavily stressed 
parts. 


One of the biggest draglines 
ever built is this Bucyrus-Erie 
unit. It is one of two in service 
at Harmattan Mine. Both are 
Standard Oil lubricated. 


Every three minutes one of 
these 40-ton coal haulers 
moves down haulage road to 
preparation plant. STANO- 
LUBE HD-M Motor Oil stands 
up to the tough service im- 
posed onit. Dirt, adverse road 
conditions, hot engine opera- 
tion and heavy-load—no-load 
service cannot lick this oil. 
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SSE SB BE 
BEB 


The balanced circle-throw action of the Ty-Rock 
plus the full-floating action on large shear type 
resilient rubbers enables this screen to separate 


material with unequalled speed and effectiveness. 


The Ty-Rock wastes no power in useless, harmful 


racking of buildings or supporting members. It 


6’ x 14’, Type F-900 
Ty -Rock Screen 
with tubular base. 


delivers all of the intense power to the job of 


stratifying and separating the sizes. 


Telephone HE 1-5400 ¢ Teletype Cv 586 


Manufacturers of Tyler Double Crimped Wire Cloth, Ton-Cap and Ty-Rod High Capacity Screens, Hum-mer Electric Screens, Tyler-Niagara Screens. 
Ty-Rock and Ty-Rocket Screens, Tyler Standard Screen Scale Sieves, Ro-Top and Ty-Lab Sieve Shakers. 


FD-4 and FD-8 


FOR EXTRA HEAVY DUTY USE 


@ Uses Mass Produced Standard Crawler Tractor Parts 
@ Short Pitch, 8” on FD-8, 6-%4” on FD-4, provides more even feed. 
@ Decks of Cast Manganese or Formed Alloy Steel 
@ Large Diameter Head and Tail Shafts 
@ Anti-Friction Self-Aligning Bearings 
@ Centralized Lubrication Available 
@ Uses NICO Shaft Mounted Reducer . .. 
Eliminates open gearing and lubrication problems 


NATIONAL IRON COMPANY 


Write for Illustrated Brochures 50th Avenue West and Ramsey Street 
Duluth 7, Minnesota 
SUBSIDIARY OF PETTIBONE MULLIKEN CORP., CHICAGO 81, ILLINOIS 
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Du Pont Announces Major Improvements 


in Safety of Permissible Blasting 


Du Pont High Salt Permissibles 


On the basis of investigations conducted by 
the U. S. Bureau of Mines, all Du Pont per- 
missible dynamites now contain 10% of salt. 
This flame-cooling agent significantly reduces 
the chance of a gas or dust explosion due to 
misuse of the explosive. 

Permissible explosives in the United States 
have a marvelous safety record. The Bureau 
of Mines states that no permissible, when used 
in a permissible manner, has ever caused a coal 
mine disaster. Some gas and dust ignitions 
have occurred, however, when human failure 
resulted in non-permissible conditions of use. 

Du Pont’s adoption of 10% salt in its per- 
missible dynamites substantially reduces the 
risks involved in human failure. Our interpre- 
tation of the Bureau of Mines data indicates 
a reduction of about 50% in the tendency to 
ignite coal gas. 

The inclusion of salt has no effect on the 
strength, sensitiveness, or any other explosive 
property of Du Pont permissibles. 

This has been established conclusively in a 
year of extensive field use throughout the 
country. 


Permissible Multiple Firing 
with Du Pont MS Delays 


Many hard rock mining and quarrying opera- 
tions have increased safety and economy by 
using multiple firing with short-interval de- 
lay electric blasting caps. Permissible, short- 
interval delay blasting with Du Pont MS De- 
lay Electric Blasting Caps can bring these 
same advantages to coal shooting. 


Increased Safety. Short-interval delay blast- 
ing reduces exposure to dust, fumes, smoke 
and coal falls, since it is unnecessary to re- 
enter the room until all shooting is completed. 
It is easier on roof and ribs, so it reduces the 
hazard of roof and coal falls. 


Increased Economy. Permissible multiple fir- 
ing will cut production costs as well as increase 
safety. Reduced shooting time produces more 
coal per man-hour. Improved displacement 
gives better loadability. And this more efficient 
blasting gives a lower powder factor. 


New Permissible Blasting Machine 


A new DuPont 20-shot permissible blasting 
machine has been designed specifically for 
short-interval delay blasting in coal mines. It 
is authorized by the U. S. Bureau of Mines 
for firing up to twenty 16-foot, iron wire MS 
Delay Electric Blasting Caps. 


More information 


For complete information on how Du Pont’s 
new high-salt permissibles, MS delays, and 
permissible blasting machine can increase the 
safety of your operations, call your Du Pont 
representative or write directly to Du Pont, 
Explosives Department, Wilmington 98, Del. 


EXPLOSIVES 


REG. Us. PaT OFF 


Better Things for Better Living . . . through Chemistry 


| 


PAT. NO. 2568075 
2669153 


FORGED ALLOY (WITH 
REPLACEABLE POINT AND h 
WEAR-PLATE — FOR ALL SHOVELS... 
2% YD. CAPACITY AND LARGER. 


SEE YOUR Hi DEALER 


TOOTH COMPANY 


1540 SOUTH GREENWOOD AVENUE 
MONTEBELLO, CALIFORNIA 


QUALITY and SERVICE 


That Has Maintained Leadership For Over 28 Years 
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Weve been asked about the Yieldable Arch 


““When using Yieldable Arches 
as we advance a drift, 
is it necessary to install 
temporary props for support?” 


Not at all. You can usually install the Yieldable 
Arch right next to the breast of the drift. This brings 
the overburden under immediate and permanent 
control, without the time and expense of temporary 
roof support. 

And we do mean control, for as soon as the sur- 
rounding forces bear down too hard, the Yieldable 
Arch will “‘give”’ a little, instead of collapsing. This 
allows the overburden to settle gradually until it 
forms a natural pressure arch around the mine 
opening. 

In cases where the ground is heavy, or otherwise 
bad, forepoling or spiling will give immediate pro- 
tection while the Arch is being installed. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


BETHLEHEM STEEL 
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“What kind of base or footing 
should be used with the Yieldable Arch?’’ 


If the bottom of your drift is definitely firm, you 
can set the Arches directly on the rock itself. Other- 
wise you should set them on footings. Wood blocks 
are frequently used for this pur- 
pose; so are short pieces of steel 
plates, channels, I-beams or 
other steel “‘leftovers.”’ 
If an acid water condition ex- 
ists in your mine, it’s well to set 
the Arch legs in concrete. A short 
length of pipe will serve as a 
permanent form in which to 
pour, as shown in the sketch. 


“What is the recommended placement of 
Yieldable Arch sets in curving drifts?” 


Curves present no special problems. Place the 
sets radially, with the normal strut spacing on the 
outside of the curve. Struts for the inside of the 
curve are simply cut to suit the reduced spacing. 

In the case of a pitching drift, Yieldable Arches 
should be placed perpendicularly to the drift, not 
vertically. This makes lagging easier, and also tends 
to distribute loads more uniformly. 


SEND US YOUR QUESTIONS 


Send in your questions concerning the application of the 
Yieldable Arch or Ring to your mine. We will study your 
problem and reply as promptly as possible. Write 
Room 1041, at the address below. 


Export Distributor: Bethlehem Steel Export Corporation 
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Tuffy 


Tips 


When Sheaves, Sockets 
and Clips Misfit... 


Your Pocketbook 
Will Be Hard Hit 


Tuffy Balanced Dragline Rope 


Here’s highest abrasive resistance 
with super flexibility. Better 
spooling. Smoother riding on grooves. And 
Tuffy Dragline Rope hugs the drum when cast- 
ing for full load. Gives you longer service 
life, consistent dependability, in handling any 
material — wet or dry dirt, sand, gravel, rock, 
cement or minerals. 


Tuffy Balanced Slings & Hoist Lines "=" 
“Balanced” because they combine bx, 
strength, flexibility and toughness 2 
in the proper relationship to do a % 
better job longer. 
Tuffy Slings and Hoist Lines are a top-perform- 
ing team in every type of materials handling. 
The slings are made of a patented, machine- 
braided fabric that’s next to impossible to knot 
or kink. The hoist lines are a special construc- 
tion in which strength, flexibility and tough- 
ness are balanced. 


| 


Right Way 


To get the most service, efficiency 
and safety out of wire rope operation, 
rope and sheaves must be precisely 
fitted to each other. There’s only one 
right way to measure rope diameter: 
use machinist’s calipers and be sure 
to measure the widest diameter. 


No Go Just Go 


Groove diameter of a 
sheave or drum must 
never be less than the 
actual calipered diam- 
eter of the new rope. 
When a new rope is in- 
stalled on old equipment, 
use a reliable groove 
gauge to make sure the 
tread or bearing surface 
of all sheaves is of suf- 
ficient size to avoid 
pinching the rope. 


Tuffy Balanced Scraper Rope s 
“Balanced” construction makes 
it flexible enough to withstand 
sharp bends, yet stiff enough 
to resist looping and kinking when slack. Also 
gives higher resistance to the shock of load 
impact on slack line. Moves more yardage per 
foot because it’s specially built to take the 
beating of drum-crushing abuse. 
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Wrong Way 


A slight shift of the rope in the cali- 
pers, as shown above, will give you a 
misreading which would result in or- 
dering an undersize rope. Note that 
the measurement at right shows %” 
under correct diameter. Be sure to 
double-check every time! 


Kick Out Worn Sheaves 


Old sheaves may 
never die, but in 
“fading away” they 
develop conditions 
which shorten rope 
life. Sheaves with 
grooves corrugated 
with rope lay im- 
pressions should be 
replaced with new 
ones before new 
wire rope is in- 
stalled. 


How to Measure 
Tread Diameter 


Easy, and impor- — 

smallest sheave or = 

drum to be_ used 
with the new wire 

rope, and measure actual diameter at 
lateral center (shortest dimension) of 
tread. 


Tuffy Balanced Dozer Rope 3 
Built to give you longer service 
with less downtime. Mounted on “O22 


your dozer, a 150’ reel of 2” or = 
9/16" can give you a big bonus of extra serv- 
ice. Here’s how: when rope shows drum wear 
or is crushed on the drum, you feed through 
just enough to replace the damaged part. You 
save the 40 to 50 feet ordinarily thrown away. 
Also available in 300’ and 500’ reels. 
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| 
= 
| ASS? | 
| Wy | 
i [> SH ee 
| 
SY | 
AY 
G | 
| 
| 
| 
| 
| 
; How to Check Groove Diameter | 
j | F 
| | 
/ 
| ay | 
| | 
| 
| 


Right fittings add life expectancy to 
wire rope. Fittings which derive 
holding power from crimping action 
are harmful. 


Shown here is a clamp that has no 
“wrong side”—can be put on either 
way. It snugly saddles the rope, 
grips larger surface area in such a 
way that loads are carried almost 
entirely by friction instead of crimp- 
ing action. Combined in its two parts 
is a thimble. The parts are inter- 
locked to prevent collapse of the 
thimble and eliminate all shear on 
the bolts. 


Recommended sizes: 
%-% | +x” Mie" 
| + | + 
1%-1%| + | + 
15-24%} + 
2% and 
larger |+ %” | + 4” 


New ropes are usually over-size. It is 
advisable to have groove diameters 
of sheaves or drums as large as the 
actual calipered diameter of the new 
rope, or slightly larger. We recom- 
mend sizes as above charted. 


Complete Splicing and Socketing 
Manual with engineer’s notebook on 
wire rope constructions and specifi- 
cations. Write for your copy now. 
Address Union Wire Rope Corpora- 
tion, 2144 Manchester Ave., Kansas 
City 26, Missouri. 

Specialists in high carbon wire, wire 
rope, braided wire fabric, stress-re- 
lieved wire and strand. 


9 Steps to Correct Socketing 


1. Securely seize and serve with soft wire ties before cutting, and have 
at least two additional seizings placed at a distance from the end equal 
to the length of the basket of the socket. 


2. When the rope is properly seized, take off the end seizing. Cut the 
fiber center back to the seizing, as shown in 1 above. Untwist and broom 
out the wires. See illustration 2. 


3. Clean the wires for the distance they are to be inserted in the socket. 
Use benzine, naphtha, gasoline or other solvent. Then wash off in boiling 
water or boiling ammonium chloride used in Step 5. ; 

4, Then dip cleaned wires in commercial muriatic acid to a depth not 
greater than % of the cleaned length of wire. Keep the wires immersed 
for 3 minutes, or until the acid has thoroughly etched each wire. Be sure 
acid does not contact any other portion of rope. 

5. Immerse wires into boiling ammonium chloride. A white coating will 
be left on the wires. 


6. Place a temporary tie wire over the ends of the cleaned wire (see illus- 
tration 3). Be careful not to get the cleaned wires greasy or oily. 

7. Insert the rope end into bottom of socket. Remove temporary tie wire. 
8. Holding the rope vertically in a vise, set the socket so that the wires 
are flush with top of the socket basket and seal the bottom with putty or 
clay (See illustration 4). Pour in among the wires about 1 teaspoon of 
sal ammoniac crystals. 


9. Pour molten zine into the basket until it is full (see illustration 5). 
When zinc is solidified, the seal is removed and socketing complete as 
shown in illustration 6. The zinc must not be too hot or it will anneal the 
wires, particularly of small ropes. Temperature must not be above 925° F. 
Use pine stick test: if stick chars but does not ignite, the zinc is ready to 
pour. Overheated zinc will have a red color and stick will catch fire. When 
zinc has solidified sufficiently, the socket may be plunged into cold water. 


UNION Wire Rope is Balanced for Greatest Efficiency, 


Service Life and Safety 


Every one of the Tuffy Special Pur- 
pose Ropes has a different combina- 
tion of such properties as strength, 
toughness and flexibility. 


That’s because each Tuffy is “job 
prescribed”—made to perform best 
under the conditions of its special 
use. 


You hear a lot about extra strength 
in wire rope. It’s no trick to design 
rope with very high strength. The 
main thing is to get the proper bal- 
ance of strength with other quali- 
ties needed. 


Which is just what you get in every 
Union Wire Rope product. Why 
settle for less? 


Your Tuffy Distributor Will Help You Get All the Extra Service Life We Build Into Wire Rope 


Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division + Sheffield Division » The National Supply Company 
Armco Drainage & Metal Products, Inc. « The Armco International Corporation » Southwest Steel Products 
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UNION 
eH New steels are 
born at 


POWER PACKED PROFIT 
CM37 X ana |C 


The only miner that combines modern 


loading with advanced cutting techniques 


® Continuous mining reaches spectacular new heights in Op- 
erational efficiency with each of these new and exclusively 
engineered heavy duty Lee-Norse Miners. 


| e Now power- 
| packed precision 
| action teams with 
increased capacity 
| 
| 


and faster 
“overdrive” 
tramming speed 
| to produce 
rapid-fire 
| tonnage 


Page 30 


a< ¢ 
4 
fs ith 
4 
a’ 
y j 
| 
| > 
| 4 Co 


PRODUCERS FOR 1959 


CM47X...mining 42 inch 
to 10 toot heights 


® Available 
for either 

AC or DC 
power 


@ Three identical 5O h.p. conserv- 
ative continuous rated motors, 
that require no water cooling. 


@ A 24’ flexible conveyor operates on hydraulically “no-clutch” 
gear motors applied to the gathering head. 


@ Controlled multiple tramming speed — variable to 50 feet per 
minute, with “overdrive” at 90-100 feet per minute. 


Company 


CHARLEROI, PENNA. 
Specialists in Coal Mining Equipment 


Coal high or low?... Soo-Youe MINERS keep production on the go! 
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Installed in new type chains, these rugged Kennametal 
U3RA cutter bits are the answer to rough cutting. 


In extreme sulphur conditions... 


KENNAMETAL U3RA Bits boosted 
production and reduced bit cost 


Irregular occurrence of sulphur lenses and balls causes 
a wide variety of mining conditions in the Pittsburgh 
No. 8 Seam. At one northern West Virginia mine, for 
example, bit cost for one section was only 1 cent a ton. 
Yet the mine average was 514 cents. When they hit severe 
sulphur nests, the average jumped to 9 cents, with indi- 
vidual sections running as high as 67 cents. Production 
in those sections had to be stopped until a more econom- 
ical method could be found. 

On 1JCM miners, the company had been using stand- 
ard carbide bits with a 44” x 1” shank. As would be 
expected, tip failures occurred more often than in normal 
cutting, but shank breakage was the big problem. 

First, they tried lower cost steel bits with hardfaced 
tips. This lowered bit cost considerably, but it also 
lowered production . . . too much to become an accepted 
answer to the problem. 

Next, they tried Kennametal U3RA Cutter Bits. This 
bit’s stronger shank not only reduced shank breakage, 


*Trademark 


but also reduced the frequency of tip failures. Bit costs 
immediately dropped from 9 to 7 cents a ton. Much time 
formerly lost for bit changes was converted to operating 
time . . . and production more than doubled. 

Ask your Kennametal Representative or Distributor 
how Kennametal bits can improve your production. Let 
him help you select and actually test in your mine the 
Kennametal Bit best suited to your operating conditions. 
KENNAMETAL INc., Mining Tool Division, Bedford, Pa. 

97208 
COMPARATIVE BIT PERFORMANCE 
Different bits—same section—severe sulphur 


Bits Bit 
changed Tonnage cost 
per shift per shift per ton 


Standard carbide bit 200 225-240 tons 67¢ 
Hardfaced steel bit 300 175-218 tons 33¢ 


Kennametal U3RA bit 150 435-652 tons 27¢ 
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EDITORIALS 


ROBERT W. VAN EVERA, Editor 
AUGUST 1959 


Erosion of the Tax Base 


The House Ways and Means Committee has 
announced that in November it will hold panel 
discussions with the objective of broadening 
the tax base. There are many who allege that 
the percentage depletion provisions of the In- 
ternal Revenue Code have contributed to 
“erosion of the tax base” and that a reduction 
of the depletion allowance, together with tight- 
ening of “loopholes,” would lessen the general 
tax load. 

With the heavy tax load already imposed 
upon our economy, we believe that attempts 
to balance the budget should be directed pri- 
marily at reduction or elimination of unneces- 
sary expenditures. In our system of govern- 
ment, however, this can not be achieved until 
everyone fully understands that the Federal 
Government is merely a conduit—not a source 
—of money. Until enough voters realize that it 
is they who pay for Federal handouts and Fed- 
eral waste, our political system can not avoid 
such handouts and such waste. 

In the meantime, any harsher tax treatment 
of the mining industry will result in true “ero- 
sion of the tax base.” The speculative nature 
of the mining industry, the special tax prob- 
lems inherent in the disposition of wasting 
assets, the high proportion of mining ventures 
which never “pay off,” and the high mainte- 
nance costs which make it uneconomic to sus- 
pend operations during periods of low demand, 

all tend to make mining an unattractive invest- 
ment for risk capital. Increasing the tax load 
on mining might well make risk capital un- 
available to the mining industry, stop further 
exploration for natural deposits, and cause 
abandonment of many of the marginal mines 
presently operating. 
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If this should be allowed to happen, the Na- 


tion might find the general level of the economy 
so reduced as to make it impossible to collect 


necessary revenues no matter what taxes were 


imposed. America is rich in natural resources, 
and the utilization of those resources has made 
America an industrial nation of wealth and 
power unmatched in history. Harsh tax treat- 
ment could easily destroy the availability of 
the minerals which are essential to the mainte- 
nance of a dynamic and expanding economy. 


Build a Better Mouse Trap 


Ralph Waldo Emerson is generally credited 
with authorship of the well known adage 
“Build a Better Mouse Trap and the Wor'd 
will Beat a Path to your Door,” and we think 
he really had something. 

According to a report of the U. S. Bureau of 
Mines, which we recently had occasion to 
study, last year an average of 3,002,738 roof 
bolts were set each month in the coal mines of 
our Nation. It is true that about 7.5 percent 
of these were reclaimed bolts, but even elim- 
inating these, a whopping 2,782,550 new bolts 
were used monthly. To this figure can be added 
an estimated million bolts being installed 
monthly in metal and non-metallic mines. 

When one considers that this means equip- 
ment is needed to drill over four million holes 
monthly, as well as to tighten bolts, the picture 
of this business of roof bolting assumes major 
proportions. 

The benefits of supporting mine roof with 
bolts have been manifold, and so obvious that 
the industry accepted the technique with 
amazing speed. It is hard to believe that just 

12 short years ago this technique was, for all 
practical purposes, nonexistent. For the mining 
industry, roof bolting has certainly proved to 
be “a better mouse trap.” 
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Face Ventilation and Dust Control 


By 
JOHN B. KEBBLISH 


General Superintendent 
Mountaineer Coal Co. 


with 


Continuous Mining Machines 


Effective face ventilation in continuous mining machine sections is an 
important problem facing many companies operating in gaseous coal 
seams. Here are the results of Moutaineer Coal Company’s efforts to 
improve its face ventilation techniques at the modern Loveridge mine 


HE main factor in practically all 

face ventilation problems is the 
intensity of methane _ liberations. 
This is the pri- 
mary problem at 
Mountaineer Coal 
Company’s new 
Loveridge mine 
in northern West 
Virginia. Under- 
ground workings 
are in the devel- 
opment stage in 
a virgin and gaseous area of the 
Pittsburgh seam. 

In addition to methane liberations, 
effective face ventilation is compli- 
cated by the use of boring-type con- 
tinuous mining machines. Moving 
large volumes of air to the face area 
is a problem with any type of pro- 
duction equipment, but the problem 
becomes more acute when confronted 
with the narrow (12 ft 8 in.) entry 
driven by the boring-type machine. 

Initially, a ripper-type machine 
was used for development work, but 
with a rather weak roof overlying the 
coal seam and the relatively wide 
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headings driven by the unit, roof con- 
trol became a critical problem. Even 
though roof bolts were used for ini- 
tial support, approximately 80 per- 
cent of the headings either fell in or 
required additional support. 

In an effort to control roof condi- 
tions, a boring-type machine was 
tried and proved to be immensely 
successful. Not a single major fall 
has occurred during the past two 
years in the boring-type machine 
headings. At present, two of these 
units are in operation on a triple- 
shift basis. 

Proper face ventilation is espe- 
cially important at Loveridge because 
of a generous sprinkling of sulfur 
intrusions, pyritic lenses, etc., in the 
coal seam. The sparks from these im- 
purities, when struck by cutting bits, 
are a source of ignition. 


Line Brattice Installations 
Prove Inefficient 


The company’s first approach to 
this face Ventilation problem was 
with line brattice installations. Dur- 
ing initial stages of development in 


the bottom and rotary dump area, 
working places could be ventilated, 
at various times, as shown in figure 

Air quantity at the crosscut was 
not a problem. Only one boring-type 
machine was in operation and the 
major portion of the 260,000 cfm 
exhausted from the mine was availa- 
ble to ventilate the machine, if 
needed. However, with 80,000 cfm in 
the crosscut, only 4000 cfm reached 
the end of an 80-ft line brattice using 
No. 10 brattice cloth. Shuttle car 
haulage did not pass through the line 
brattice and a tight curtain was main- 
tained in the crosscut. Even so, 95 
percent of the available air was lost 
before it reached the face area. In 
spite of enormous leakage losses, air 
velocity at the end of the line brat- 
tice was 500 fpm and 135 fpm at the 
face. This was sufficient for good face 
ventilation where the methane libera- 
tion was less than 40 cfm at the im- 
mediate face. Liberations from the 
roof and ribs on the return side were 
more than adequately diluted by the 
air leakage through the line brattice. 
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80,000 CFM 


—-RETURN AIR INTAKE AIR 


Fig. 1. During initial stages of de 
velopment in the bottom and rotary 
dump area of Loveridge mine, work- 
ing places could be ventilated, at 
various times, with the line brattics 
installation shown. Note that 95 per- 
cent of the available air was lost be- 

fore it reached the face area 


In working places liberating 
greater amounts, two and three lay- 
ers of brattice cloth, a plastic mate- 
rial or canvas were used to decrease 
air leakage. 

Figure 2 shows the method used 
for line brattice installations. To pre- 
vent damage by the loading machine 
operating behind the continuous min- 
ing machine, the lower part of the 
line brattice is fastened, using spads, 
about 14 in. up on the rib. A little 
slack is maintained in the cloth be- 
fore fastening at the top so that air 
pressure will billow out the line brat- 
tice and provide a larger area for 
air flow to the face. Cross-sectional 
area is approximately six sq ft. 


Mine Standardizes on Double-Split 
System of Ventilation 


However, face ventilation as shown 
in figure 1 is rarely encountered. The 
company has standardized on a dou- 
ble-split system of ventilation (figure 

. Intake air enters the working sec- 
tion in the center headings between 
stoppings, splits in the center of the 
section and returns in airways on 
both sides of the section. The battery 
of eight headings shown in figure 3 
are being driven to serve as main in- 
takes. Another set of eight headings 
will be driven parallel to these and 
serve as main return airways. The 
three return airways as shown are 
only temporary and not of great 
length. However, the stopping line 
between No. 7 and No. 8 headings 
will be maintained and No. 8 head- 
ing will serve as a bleeder return. 
preventing liberations of methane 
from entering the intake air from the 
solid virgin coal adjacent to No. 8 
heading. 
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Fig. 2. The lower 
part of the line brat- | 
tice is fastened about 
14 in. up on the rib és 
to prevent damage 
by the loading ma- 
chine operating be- 
hind the continuous 

mining machine 


INTAKE AIR 


LINE BRATTICE 


Using line brattice on the intake 
side, the situation normally encoun- 
tered is as shown in figure 4. With 
shuttle car haulage through the cur- 
tain at the crosscut, air leakage was 
so excessive that it was very difficult 
to maintain a safe atmosphere at the 
working face. 

To eliminate haulage through the 
line brattice and subsequent air leak- 
age, the line brattice was installed on 
the return side (figure 5). Close 
clearance around boring-type ma- 
chines limited line brattice extension 
to the back end of the machine 
some 20 ft from the face. Because 
the area behind the line brattice was 
restricted, large volumes of air could 
not be forced to the face area. It was 
also found that air velocities along 
the line brattice were much greater 
than along the far rib. In addition, 
short-circuiting of air across the con- 
tinuous mining machine directly into 
the return practically eliminated air 
movement in the far corner of the 
working place and across the face. 

The final step taken to improve face 
ventilation, using line brattice, was 
the installation of a door in the shut- 


tle car haulway (figure 6). Even 
though this proved to be the most 
effective line brattice method, it was 
still inadequate when large methane 
liberations were encountered. 

The small area available for intake 
air in the working place drastically 
limited the amount of air that could 
be forced to the face. In addition, the 
door acted as a regulator and the vol- 
ume of air in that particular split 
was reduced by as much as 50 per- 
cent. During the period that the door 
was open, operation of the continu- 
ous mining machine ceased. The face 
was then rechecked for gas before 
operation resumed, 

Another method of ventilating the 
face was the installation of a door 
in the next outby crosscut (for shut- 
tle car haulage) with a tight line 
brattice in the last open crosscut. 
This system too was ineffective when 
large liberations were encountered. 

Following is a summary of the var- 
ous disadvantages of line brattice in- 
stallations: 

1. Unsatisfactory face ventilation 

when large methane liberations 
are encountered. 


= 
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Fig. 3. Development projections—intake headings. The company has standardized 
on this double-split system of ventilation 
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Fig. 4. Using line brattice on the 
intake side 
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Fig. 5. To eliminate haulage through 
the line brattice (as shown in figure 
4) and subsequent air leakage, line 
brattice was installed on the return 

side 
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Fig 6-Line Brattice With Door installation 


Fig. 6. Final step taken to improve 
face ventilation, using line brattice, 
was the installation of a door in the 
shuttle car haulway. Even though this 
proved to be the most effective line 
brattice method, it was still inade- 
quate when large methane liberations 

were encountered 
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2. Huge volumes of air are re- 
quired to overcome excessive 
air leakage. As much as 180.- 
000 cfm has been measured at 
the mouth of the section. 
Based on these figures, total air 
requirements for a given oper- 
ation would be completely im- 
practical to obtain. 

3. Line brattice installations in- 
troduce exceedingly high re- 
sistance into any ventilation 
system, thereby reducing the 
quantity of air in circulation. 

4. Workers in the face area were 
required to work in very dusty 
conditions. 

5. Objectionable amounts of fine 
coal dust produced during min- 
ing operations hang in suspen- 
sion or settle out in the face 
area where ignitions are more 
prevalent. 


Auxiliary Fans, Tubing Offer More 
Positive Ventilation 


To overcome the deficiencies of 
line brattice installations, experi- 
ments with auxiliary fans and tubing 
were conducted jointly with the U.S. 
Bureau of Mines at Loveridge mine. 

Figure 7 illustrates a blower sys- 
tem using a 114-hp, 12-in. diam. 
fan capable of producing 2600 cfm 
free flow. With 100 ft of 12-in. tub- 
ing, about 2000 cfm is discharged at 
the end of the tubing. For working 
places with methane liberations up to 
20 cfm this method did a very good 
job of keeping the face clear of gas, 
even with the end of the tubing as 
much as 35 ft from the face. For lib- 
erations greater than 20 cfm, larger 
fan and tubing capacities would be 
required. 

The main objection to this system 
was the heavy concentration of dust 
in the working area. Another disad- 
vantage, but not too important, was 
the necessity of cutting fan “shelter 
holes” in the crosscut. Safe clearance 
was not available in the narrow bor- 
ing-type heading to place the fan 
along the normal rib in the shuttle 
car haulway. With a wider heading 
there would be no problem. 

Using the blower system, care must 
be taken when checking for gas. 
Maximum concentrations are found 
at the mouth of the working place— 
not at the face. The methane content 
of the air will continue to build up 
after leaving the face due to libera- 
tions from the ribs and roof. This is 
in direct contrast to line brattice in- 
stallations where excessive air leak- 
age more than adequately dilutes 
liberations from the roof and ribs. 
With well installed tubing, leakage is 


very small, 

An exhaust system using 18-in. tub- 
ing with a 5-hp, 18-in. fan is shown 
in figure 8. The fan is capable of pro- 
ducing 6700 cfm free flow. With 100 
ft of tubing, approximately 5000 cfm 
was measured entering the tubing. 
With the end of the tubing seven to 
ten ft from the face, dust control in 
the face area was excellent, but the 
far corner would tend to gas up. With 
the end of the tubing 15 to 25 ft 
from the face, dust control was still 
good, but at this distance the entire 
face area would gas up. 

Another objection was the difficult 
installation of the 18-in. tubing near 
the face between the boring-type ma- 
chine and the rib. Objectionable too 
was the obstructed view and working 
space of the machine operator when 
the large tubing was installed on the 
operator's side of the heading. 

A combination system (figure 9) 
using both the blower fan and ex- 
haust fan did an excellent job on 
methane liberations at the face. But, 
because only a portion of the total 
air moves up the heading (part 
through the tubing) at a relatively 
low velocity, stratification of meth- 
ane occurs when fairly heavy libera- 
tions are encountered. Methane can 
be detected near the roof behind the 
continuous mining machine before 
it is detected at the face. 

Dust control with this system was 
not as good as with exhaust tubing 
alone. The air moving toward the face 
had a reduced velocity and the dust 
line moved back to the end of the 
continuous mining machine. The 
high velocity air from the blower 
also tends to stir up more dust. 


Wet Type Dust Collector Tried 

When using an auxiliary fan ex- 
haust system, fine coal dust is satis- 
factorily removed from the working 
place but is blown and carried across 
the section and settles in the return 
airways. Although not as proximate 
to sources of ignition as in a working 
place, it still presents a problem. 

In an effort to solve this “float” 
dust problem—and the face ventila- 
tion problem as well—a_water-in- 
jected dust collector was mounted on 
the continuous mining machine (fig- 
ure 10). The cleansed air was dis- 
charged through 17-in. tubing to the 
crosscut. The unit was 54 in. long, 
19 in. in diameter, and required a 
water rate of three to four gpm. 
Mounting was in the “throat” of the 
machine with the intake to the col- 
lector about eight ft from the face. A 
specially designed 20-hp motor was 
fitted into the fan housing and the 
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unit had a capacity of approximately 
3500 cfm with 100 ft of tubing. 

Elimination of “float” dust was 
excellent. However, the unit was not 
as effective removing dust from both 
the right and left corners of the face 
as it was throughout the central face 
region where the intake of the unit 
was located. This deficiency also ap- 
plied to methane removal. This could 
be easily corrected by using a multi- 
ple intake system with an intake in 
each corner and one in the center. 

Mounting the fan unit in the 
“throat” of the machine was not sat- 
isfactory. Insufficient clearance (four 
to six in.) between the fan unit and 
roof restricted maneuverability of 
the machine. Insufficient clearance 
between the fan unit and conveyor 
caused larger lumps of coal to dam- 
age the tubing and parts of the fan 
unit. This problem would probably 
apply only to the bulky boring-type 
machine. 

A serious problem was encoun- 
tered when additional tubing was re- 
quired because of face advance. The 
fan unit had to be shut down to in- 
stall an additional section of tubing 
to the fan unit. This disruption of 
ventilation often caused methane 
build-up before the fan unit could be 
restarted. Sliding the tubing on some 
sort of suspension wire and adding 
tubing at the crosscut was considered 
but not tried. Addition of tubing also 
caused considerable congestion in the 
small area around a boring-type ma- 
chine. This interfered with the oper- 
ator’s visibility and operation of the 
machine when suspended on his side 
of the heading. 

In many of the working places, the 
relatively small volume (3500 cfm) 
circulated by the unit was insufficient 
for proper ventilation. Air circulation 
was also restricted by the accumula- 
tion of water, discharged into the air 
stream by the dust collector, in the 
swags of the tubing. Effective area of 
the tubing was reduced and, at times. 
the excessive water weight caused the 
supporting roof spads to pull loose. 

However, there is distinct merit to 
this dust collecting unit—if properly 
applied. Now available is a complete 
unit, skid or rubber-tired mounted, 
consisting of a dust collector and re- 
ject water pump with a common drive 
motor. The solids-laden reject water 
(two to four gpm) can be pumped 
back to the face area and discharged 
either as spray water or into the mined 
coal. The unit is 6 ft long, 28 in. high 
and 3 ft wide. It weighs 1600 lb and 
has a rated capacity of 3500 cfm with 
100 ft of 14-in. tubing Using this unit 
with a face ventilation system similar 
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to the one shown in figure 11 would 
be satisfactory in working places with 
methane liberations of less than 35 
cfm. 


Hydraulic Fan Mounted on Machine 


Shown in figure 11 is a combina- 
tion system the company has been 
using for over a year and which has 
proven to be more efficient and ef- 
fective than any other method of face 
ventilation. It is a system using both 
the good diluting and sweeping action 
of a blower fan and the dust control 
features of an exhaust fan. 

Mounted on the continuous mining 
machine is a small 10%-in. hydrau- 
lically driven centrifugal fan which 
operates off the machine’s hydraulic 
circuit. Dimensions of the fan housing 
are 20 in. high, 16 in. wide and 13 
in. long—weighing only 100 lb. This 
fan delivers 1200 cfm free flow. At- 
tached to the fan is about 14 ft of 
six-in. tubing which is extended to the 
front of the machine. Due to frictional 
losses, about 650 cfm is discharged 
at the end of the tubing with a ve- 
locity of 3250 fpm. Even though small 
in volume, this blast of air is sufficient 
to move the methane from the far 
corner into the larger volume of air 
circulated by the exhaust fan. Care 
must be taken to keep the end of the 
exhaust tubing inby the small blower 
fan; otherwise, eddy currents are set 
up which hinder proper air flow 
across the face. 

Note the use of 14-in. tubing on the 
exhaust side. Smaller tubing is much 
easier to handle and takes up less 
space yet does not drastically reduce 
the volume of air. The tubing is made 
of a flameproof, neoprene impreg- 
nated and coated cotton duck stitched 
over a spring steel wire helix. Tubing 
sections are ten ft long when fully ex- 
tended. With 100 ft of well installed 
14-in. tubing, the fan circulates ap- 
proximately 4000 cfm. Methane liber- 
ations up to 40 cfm can be safely and 
efficiently handled with this system. 


For Greater Methane Liberations, 
Two Fans Are Used 


For liberations of 40 to 80 cfm, two 
fans and two sets of tubing are used. 
In this case, one fan tubing is ex- 
tended to the immediate face, but the 
other tubing is extended only to the 
area between the continuous mining 
machine and loading machine where 
stratification of methane occurs when 
the single exhaust fan is used beyond 
its ventilating capacity. 

Some aid is given to the two aux- 
iliary fans by erecting a short wing 
curtain in the crosscut (figure 12) so 
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Fig. 7. Main objection to blower 


system was the heavy concentration 
of dust in the working area 
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Fig. 8. An exhaust system using 18- 
in. tubing and a fan capable of pro- 
ducing 6700 cfm free flow. With 100 
ft of tubing, approximately 5000 cfm 
was measured entering the tubing. 
With the end of the tubing seven to 
ten ft from the face, dust control in 
the face area was excellent, but the 

far corner would tend to gas up 
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Fig. 9. A combination system using 
both the blower and the exhaust fan 
did an excellent job on methane lib- 
erations at the face. But, because only 
a portion of the total air moves up the 
heading (part through the tubing) at 
a relatively low velocity, stratification 
of methane occurs when fairly heavy 

liberations are encountered 
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Fig. 10. A water-injected dust col- 
lector was mounted on the continu- 
ous mining machine and the cleansed 
air discharged through 17-in. tubing 
to the crosscut. Elimination of “float” 
dust was excellent. However, the unit 
was not as effective removing dust 
from both the right and left corners 
of the face as it was throughout the 
central face region where the intake 
of the unit was located. This defi- 
ciency also applied to methane re- 
moval. The situation could be easily 
corrected by using a multiple intake 
system with an intake in each corner 

and one in the center 


that the main air current tends to 


VENTILATION TUBING | split in the working place instead of 


WIRE REINFORCED 
NEOLON TUBING 


“Push In and Pull Out’ ventilation is becom- 
ing increasingly popular in mines because 
of its effectiveness. A B C Tubing of NEOLON 
—the amazing, tough, rip-proof neoprene 
coated nylon fabric—gives longer service 
with maximum economy. Regular NEOLON 
Flexible Tubing for blowing in fresh air and 
Wire Reinforced NEOLON Tubing for ex- 
hausting fouled air. All standard diameters, 
in any length. Both types easy to couple 
and choice of “S” hook or Rivet Hook 
suspension. A B C Tubing is the most com- 
plete line. Send for Catalog 158. 


RMERICAN 


BRATTICE CLOTH CORP. 
310 Argonne Road, 


Warsaw, Indiana 
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at the intersection. Part of the work- 
ing place is then ventilated by the 
extra air forced in by the short line 
brattice. 

When working places are encoun- 
‘tered where methane liberations would 
‘e excessive if driven to the full 100 
ft as projected (this occurs only in 
|the two outside headings, No. 1 and 
| No. 8, adjacent to virgin coal), the 
working place is stopped when ven- 
| tilation capacity becomes inadequate. 
short crosscut is then driven 
through from No. 2 to No. 1, or 
from No. 7 to No. 8, as shown in 
figure 3. These crosscuts are usually 
| driven through on 50-ft centers which 
|means that the continuous mining 
|machine, when mining in No. 1 or 
| No. 8 heading. need only advance a 
| little over the machine’s length be- 
yond the crosscut rib line. With large 
volumes of air in the crosscut plus 
two auxiliary fans and a wing cur- 
|tain, considerable methane can_ be 
isafely handled while mining this 
short distance. After the two outside 
headings are advanced the full dis- 
tance, liberations in the center head- 
ings are considerably lower and pre- 
sent no major problem when using 
auxiliary fans. 

In conclusion, four important 
points should be emphasized: 
| 1. Without proper face ventilation 
there is a constant threat of gas 
ignitions from sparks caused by 
cutting bits striking sulfur in- 
trusions, pyritic lenses, etc. 
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> 
RETURN AIR 
INTAKE AIR 


Fig. 11. A combination system using 
both the good diluting and sweeping 
action of a blower fan and the du 
control features of an exhaust fan. A 
small 1012-in. hydraulically driven 
centrifugal fan is mounted on the 
continuous mining machine and oper- 
ated off the machine’s hydraulic cir- 
cuit. Attached to the fan is about 14 
ft of 6-in. tubing which is extended 
to the front of the machine. About 
650 cfm is discharged at the end of 
the tubing, a blast of air sufficient 
to move the methane from the far 
corner into the larger volume of air 


INTAKE AIR 


circulated by the exhaust fan 


Line brattice systems of ven- 
tilation are inefficient and can- 
not meet all the requirements of 
proper face ventilation. 
Auxiliary fans and tubing, if 
properly used, offer a much 
more positive, efficient and re- 
liable method of face ventila- 
tion. 

The trend toward continuous 
mining is obvious. Each year 
increasing numbers of continu- 
ous mining machines are put 
into operation. This trend 
should induce more and more 
operators working in gaseous 
seams to consider the use of 
auxiliary fans in their mining 
plans. 
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WING BRATTICE 


Fig. 12. Some aid is given to the 


two auxiliary fans by erecting a short 
wing curtain in the crosscut so that 
the main air current tends to split in 
the working place instead of at the 
intersection. Part of the working place 
is then ventilated by the extra air 
forced in by the short line brattice 
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The 450-DR is available on 
several self-propelled carriers, 
including the completely au- 
tomatic TDM Trac-Drill shown 
at the right. 


Another Joy First 
The 450 


OPAL. Rotation Drill 


¢ 25% Higher Drilling Speeds 


¢ Faster Steel Changes 


In competitive demonstrations of 4%” 
bore drills, the new Joy 450-DR not only 
drilled faster, but also finished blast- 
holes which the conventional reverse ro- 
tation machines could not bottom.* 

Dual Rotation, which made this supe- 
rior performance possible, is provided by 
a powerful vane-type air motor geared 
to the chuck. It provides a booster to 
normal drilling rotation, and gives extra 
rotation power while actually reducing 
the strain on the rifle bar. 

Dual Rotation will also cut your costs 
because (1) there is no hammering action 


while coupling or uncoupling—drill steel 
threads, couplings and striking bars last 
longer; (2) all four pawls in the 450-DR 
are used only for forward rotation, not 
two for drilling and two for reversing— 
excessive pawl wear is eliminated; and 
(3) with Dual Rotation, reversing is not 
rifle bar actuated, therefore rifle nuts 
cannot back off—less downtime. 

Let us prove the superiority of the 
new Joy 450-DR Drill. Your nearest 
Joy Office or Distributor will be glad to 
arrange a demonstration of this remark- 
able new drill. 


C 7877-316 


*Competitive test results available upon request. 


Write for Bulletin 316-3 


JOY CONSTRUCTION EQUIPMENT IS SOLD AND 
SERVICED BY THE JOY DISTRIBUTOR IN YOUR AREA 


| 


Rock Bits 


Trac Drills 


Tungsten Carbide 


Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 


In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario 


Hand-Held 
Rock Drills 
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BLASTING 


WET HOLES 


WITH 


AMMONIUM 


NITRATE 


Three operators describe 
how they use ammonium ni- 
trate in wet holes for maximum 
yield and lowest cost 


IN LIMESTONE — 


By 
MARK F. WITHEY 


Blasting Engineer 
Material Service Corp. 


OR many years, ammonium ni- 

trate has been used as an impor- 
tant ingredient in the manufacture of 
industrial dynamites. Ammonium ni- 
trate alone remains quite stable in 
transit and in storage, without con- 
finement, since it does not burn rap- 
idly enough in air to cause an explo- 
sion. 
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CAP AND PRIMACORD 


all other 
primers 
Ne. 2 


AMMONIUM 


CAP NON-CAP STEMMING 
SENSITIVE SENSITIVE NITRATE 
ORIGINAL WATER LEVEL 
AFTER SHOOTING OUT -------- 
LOADING 
Table I 


Cost Comparisons of Methods A through E 
Method A: Hole loaded with standard cap sensitive explosive 


225 Ib cap sensitive explesive $42.08 
38 ft Primacord 1.2] 
lelectric blasting cap 0.15 


Total $43.44 


Method B: Hole leaded with non-cap sensitive explosive and primers 


added 
225 Ib standard non-cap sensitive explosive $37.13 
38 ft Primacord 1.21 
2 No. 2 primers 1.20 
1 electric blasting cap 0.15 


$39.69 


Method C: Hole loaded with non-cap sensitive explosive below water level, 
ammonium nitrate above water level. Loaded portion of hole 
extended 51% ft by addition of 55 lb of ammonium nitrate 


150 Ib standard non-cap sensitive explosive $24.75 
130 Ib ammonium nitrate 4.55 
38 ft Primacord 1.21 
2 No. 2 primers 1.20 

1 electric blasting cap 0.15 
1% gal fuel oil 0.23 
$32.09 


Method D: Hole loaded after water has been shot out and four ft of water 
has returned to the hole. Therefore, it is necessary to load 10 
ft of non-cap sensitive explosive to rise above this four-ft level 
of water. Balance of hole loaded with ammonium nitrate. 


100 Ib non-cap sensitive explosive $16.50 
175 lb ammonium nitrate 6.13 
38 ft Primacord 1.21 
2 No. 2 primers 1.20 
1 No. 4 primer 0.40 
1 electric blasting cap 0.15 

1 No. 2 primer, 1 No. 4 primer, 1 cap, and con- 
necting wire to shoot out seven ft of water 1.35 
$26.94 


Method E: Hole loaded with ammonium nitrate after water has been shot 
out. Only six in. of water has returned to hole 


275 Ib ammonium nitrate $ 9.63 
38 ft Primucord 1.21 
1No. 2 p 0.60 
2 No. 4 primers 0.80 
1 electric blasting cap 0.15 
234 gal fuel oil 0.41 

1 No. 2 primer, | No. 4 primer, 1] cap, and con- 
necting wire to shoot out seven ft of water 1.35 
$14.15 
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Just a few years ago, it was discov- 
ered that, when mixed with a suitable 
organic material or materials and 
confined, as in a borehole it could 
be detonated with a cap sensitive ex- 
plosive and used as a blasting agent 
with certain limitations. Chemically, 
ammonium nitrate consists of five 
percent hydrogen, 35 percent nitro- 
gen and 60 percent oxygen by weight. 
Only two-thirds of the oxygen is re- 
quired for complete combustion of 
the compound, leaving one-third in 
excess. Suitable carbonaceous ma- 
terial, such as No. 2 diesel fuel, is 
added to the ammonium nitrate to 
utilize the excess oxygen and thereby 
produce maximum gas volume, re- 
sulting in maximum explosive force. 
Material Service Corp. uses approxi- 
mately one gal fuel per 100 lb of 
nitrate. 

The use of ammonium nitrate as a 
blasting agent has certain limitations. 
To date these limitations would ap- 
pear to be restricted to use in larger 
bore holes only, say in diameters 
four in. and larger and in dry bore 
holes. The ready solubility of am- 
monium nitrate in water immediately 
limits its use under wet hole condi- 


IN OVERBURDEN- 


By 
FRANK COULSON 


Mine Manager 
Central Ohio Coal Co. 


bbe: Muskingum mine of the Cen- 
tral Ohio Coal Co. is located in 
Morgan County, Ohio, and is operat- 
ing in the Ohio No. 9 or Meigs Creek 
seam of coal. The mine is operated in 
very rough terrain, resulting in a 
contour type of mining which is com- 
mon in southeastern Ohio and in 
other areas where hills and valleys 
are prevalent. 

The overburden to be removed by 
shooting varies from lime and clay 
shales with bands of limestone and 
sandstone ranging from two to five ft 
in thickness, which is considered 
normal cover, to massive sandrock 
ranging from ten to 40 ft in thick- 


AUGUST 1959 


tions to special applications and tech- 
niques. The remainder of this paper 
deals with techniques that have been 
developed at one of the company’s 
limestone quarries which allow the 
use, under wet hole conditions, of 
maximum quantities of ammonium 
nitrate with satisfactory breakage of 
rock at reduced cost. 


Excess Water Shot Out of Hole 


At this quarry, normal practice is 
to drill a 5%%-in. borehole to a depth 
of 36 ft which produces a 34-ft face 
of rock. The normal stand of water in 
the boreholes is seven ft although 
this measurement does vary over a 
range of one ft to 14 ft. Normal pro- 
cedure is to shoot the water from 
these holes by lowering PETN into 
the borehole, with cap installed, by 
the connecting wires. The approxi- 
mate quantity of PETN used is one 
lb per five ft water. All holes to be 
shot are prepared before any hole is 
shot and then the holes are shot indi- 
vidually. The column of water from 
a shot hole will rise to a height of 100 
to 125 ft into the air. 

Ammonium nitrate is then deliv- 


ness. The surface cover consists of 20 
to 40 ft of red clay and shales. 


Eighty Percent of Holes Are Wet 


An estimated 80 percent of all 
holes drilled contains water to some 
degree, caused either by water bear- 
ing strata or surface water drainage. 

When shooting with a fixed explo- 
sive, water was no problem as explo- 
sives were used with waterproof 
wrappings. With the advent of am- 
monium nitrate as an explosive agent 
water became a problem, because 
ammonium nitrate readily absorbs 
moisture and thus becomes ineffective 
as an explosive. Bailing was tried as 
a means of water removal. This re- 
sulted in an uneconomical and an 
unsatisfactory operation as the water 
could never be completely removed. 

The first problem to be overcome 
was the provision of suitable con- 
tainers to protect the ammonium 
nitrate from moisture. After numer- 
ous experiments with metal contain- 
ers and burlap bags of different con- 
struction, a decision was made to use 
an 11 by 39-in. A.M. size 10-o0z bur- 
lap bag with folded side and bottom 
seam, and having a 12 by 43-in., two- 
mil polyethylene liner. The bags when 
filled are twisted at the top and 


ered to each blast hole in the esti- 
mated quantity required, oil is added 
and then the hole to be loaded is in- 
spected for depth of new water made. 
If no more than six in. of water has 
returned to the hole, it is then loaded 
as indicated by the illustration and 
table I. If more than six in. of water 
has returned to the hole, cartridge 
powder is added in an amount suffi- 
cient to use above the displaced wa- 
ter and the remainder of the column 
is loaded as indicated. 

The economics of the various ap- 
plications of ammonium nitrate and 
other explosives involved, under the 
conditions set forth, are indicated in 
table I. It is a matter of simple arith- 
metic to determine the economics 
under other conditions of applica- 
tion. 

At this quarry, in approximately 
80 percent of the holes from which 
water is shot, the return water will 
not rise above six in. before the time 
when loading is started. In approxi- 
mately 10 percent of the holes a col- 
umn of water greater than one ft 
returns before loading starts, and in 
the remaining holes, the water col- 
umn returns to its original level. 


clamped with a special wire tie. Op- 
erators have permitted holes to stand 
for forty-eight hours before shooting 
and still obtained satisfactory shots. 

The second problem was obtaining 
a mixture of ammonium nitrate with 
the proper density to sink in water. 
The first experiments were made with 
clay coated prilled ammonium ni- 
trate with sufficient sodium nitrate 
added to obtain the proper density. 
While the sodium nitrate provided 
the proper density it also desensitized 
the explosive agent which resulted in 
less effective shooting. 

In order to improve the shooting 
an attempt was made to use only am- 
monium nitrate as an explosive agent. 
After a number of trial mixtures of 
prilled and crushed ammonium ni- 
trate granules with no. 2 fuel oil to 
add carbonaceous material, the com- 
pany has developed an_ explosive 
agent that has both the proper dens- 
ity to sink readily in water and sufh- 
cient sensitivity to provide good frag- 
mentation of the shot material. 


Two Mixes Are Used 


Central Ohio uses a mixing ma- 
chine to assure the proper mixing of 
the ingredients. At present two mixes 
are made. 
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(a) Mixture for dry holes: 


This consists of prilled ammon- 
ium nitrate with a surface treat- 
ment to prevent caking and no. 2 
diesel fuel oil. One batch for the 
machine amounts to 2000 lb of ni- 
trate and 113.6 lb of no. 2 diesel 
fuel oil. 

(b) Mixture for wet holes: 

The mixture found satisfactory 
and now in use consists of: 

1360 Ib of prilled ammonium 
nitrate with a density of 0.95 

640 lb of ground ammonium ni- 
trate granules 


85 lb of no. 2 diesel fuel oil 


The bags are filled at the mixing 
plant by hand vibrating. By this 
method a 48-lb package with a den- 
sity of 1.16 is obtained and it sinks 
readily in water. 


The fuel oil—-ammonium nitrate 


mixture has been tested with the 
Sliding Rod Fractional Impact Test 
and no action was obtained in ten 
finals at the highest drop of the slid- 
ing rod. In the straight five-kg drop 
weight test, where the oiled prilled 
nitrate mixture is struck by a steel 
plunger, the mixture again being 
placed on a steel anvil, no action was 
observed at a 50-cm drop. Above this 
height there is some action accomp- 
anied by the production of smoke. 


Cast PETN Replaces Semi-Gelatin 


The detonation of the nitrate mix- 
ture was formerly by the use of two 
by eight-in. sticks of 60 percent semi- 
gelatin fixed explosive. For the pur- 
pose of improving safety the deto- 
nating agent was changed to cast 


PETN. 


IN TACONITE — 


By 
R. W. BELL 


Mine Superintendent 
Pickands Mather and Co. 


MMONIUM nitrate and oil mix- 

tures have been used as a blast- 
ing agent at the open pit iron mines 
operated by Pickands Mather & Co. 
in the Lake Superior District of Min- 
nesota since 1956. Their use has in- 
creased steadily; in 1958 27 percent 
of the total amount of blasting agents 
consumed were ammonium nitrate 
prills. 

A summary of the use of ammon- 
ium nitrate prills as compared to the 
conventional blasting agents at the 
various Pickands Mather properties 
is shown on table I. 

The Erie taconite operation at Hoyt 
Lakes is the company’s largest con- 
sumer of blasting agents. The follow- 
ing practice describes specifically the 
use of ammonium nitrate prills at this 
property. 

All of the blast hole drilling in 
taconite ore is done by the jet pierc- 
ing process; this results in a corru- 
gated, rather than a smooth, cylin- 
drical borehole. The diameter of the 
jet hole varies from a minimum of 
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In both cases 60-grain Primacord 
is used to discharge the detonators. 

The prilled ammonium nitrate in 
dry holes and in the dry area, or up- 
per section, of the wet holes is det- 
onated by PETN at the ratio of one- 
third lb of PETN to 640 lb of am- 
monium nitrate. In water the ratio 
is one-third lb of cast PETN to 192 
lb of nitrate. In water the cast 
PETN is placed in the bag and con- 
nected to the trunkline by a short 
section of Primacord, and in dry 
holes the nitrate is poured loose into 
the hole and the PETN is placed ap- 
proximately in the center of the 
charge and connected in the same 
manner as above to the trunkline. 

Since changing to PETN the re- 
sults have been very satisfactory: 
good fragmentation, increased hole 
spacing, fewer drill holes and _ in- 
creased yield per pound of explosive. 


Table I 


AN Prill 
I roperty (b) 
Erie 1,660,000 
Embarrass 16,000 
Tioga 
Danube 
Mahoning 
Scranton 
Bennett 
Mahnomen 


3.000 
50,000 
30,000 

1,000 


1.790.000 


614 in. to a maximum of 13 in., 
which produces an average diameter 
of some nine in. 

The taconite ore is a hard, flinty, 
ferruginous chert, criss-crossed with 
bedding and jointing planes which 
outline many large, pre-formed 
chunks. These chunks resist fragmen- 
tation. An indication of the hardness 
of this material can be shown by the 
fact that a 42T churn drill test pro- 
duces only 12 ft of nine-in. hole per 
eight-hr shift, and averages only five 
ft per bit sharpening. The water con- 
ditions in the blast holes vary widely 
and are rather unpredictable. 


Blast Hole Loaded in Two Operations 


Current practice is to load the 
typical blast hole in two operations. 
(See table II.) The first step follows 
shortly after drilling, and consists of 
placing a standard bottom load in the 
hole. This bottom load is composed 
of three, six-in. waterproof cartridges 
of blasting agent surrounded by 100 


1958 B'asting Agent Consumption 


Total 
Blasting Agents 
(ib) 


Conventional 
Blasting Agents 
(ib) 

41,308,000 
194.000 
148,000 
105.000 

28,000 
18,000 
32,000 
4,000 
4.837.000 


5,968,000 
240,000 
148,000 
108,000 

78,000 
48,000 
33,000 
4,000 
6,627,000 


lb of prilled TNT, and topped by a 
2214-lb primer. This combination of 
load provides a dependable bottom 
loading density of 40 lb per ft of 
hole. In instances where a_ heavier 
bottom load is required, the bottom 
five ft of the hole is chambered by the 
jet drill, and additional prilled TNT 
is used to bring it up to the top of the 
water-proof cartridges. This bottom 
load might stand several weeks before 
the top load is placed in the hole. 

The second loading operation of 
the hole consists of placing in a top 
load just prior to blasting. The com- 
position of the top load depends upon 
the water conditions in the hole. If 
the water table is high, or the hole is 
in a known water course, it is then 
loaded with a column of waterproof 
cartridges up to the desired stemming 
height, a second primer is placed 
near the top of the column and the 
hole is stemmed for blasting. 

In relatively dry holes where the 
water table does not rise above the 

(Continued on page 63) 


MINING CONGRESS JOURNAL 


| 

| 
| 72 

) 81 2 
| 100 
| 3 97 ie 
1 36 
3 97 
| 100 
27 73 4 
| 
| 
| 


COMPTON “TWIN HEAD” AUGER 
MAKES THIN SEAM MINING PAY 


Limken® bearing capacity 
makes it even more profitable 


HIS coal auger makes high 

hourly tonnage production 
from thin seams possible—and 
makes it pay. With a drilling depth 
of 150 ft., it drills within 434” of 
the bottom for maximum recovery. 
And to take the heavy thrust and 
shock loads, assure economical op- 
eration, Compton uses 6 Timken* 
tapered roller bearings in the main 
drive transmission, 6 in the power 
divider transmission, 4 in the auger 
spiders. Here are 2 big reasons why: 
1) They're extra tough because 
Timken bearing steel is nickel- 
rich. To be sure it’s the finest, we 
make it ourselves. We’re America’s 


only bearing maker that does. 


2) Extra capacity makes Timken 
bearings give longer life. To make 
sure they do, we have the most 
modern physical laboratory in the 
bearing industry for testing bear- 
ings, transmissions and other drive 
units. It runs them under conditions 
tougher than those found in actual 
service. To get better machines, be 
sure they're Timken bearing- 
equipped. The Timken Roller Bear- 
ing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ont. 
Cable: “TIMROSCO”. Makers of 
Tapered Roller Bearings, Fine Alloy 
Steels and Removable Rock Bits. 


BETTER- Frame on 


tapered roller bearings 
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How COMPTON, INC., uses Timken bear- 
ings in the main drive transmission of 
its “Twin Head” coal auger to take heavy 
loads, cut maintenance. 


WHEN YOU BUY TIMKEN® BEARINGS YOU GET... 


1. Quality you can take for granted 
2. Service you can’t get anywhere else 
3. The best-known name in bearings 
4. Pace setter in lower bearing costs 


First in bearings 
for 60 years 


This symbol on a product means 
its bearings are the best. 
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Tue big AMC Mining Convention 
at Denver is less than a month away 
—Sept. 14-17 to be exact. This Con- 
vention is a most important occasion 
to the mining industry, and mining 
men and ladies from all over the 
country are planning to attend. Lead- 
ers in government will be on hand 
to express their views on national 
mineral policies, top-level mining of- 


as 


ficials will discuss the over-all state 
of the mineral industries, and highly 
qualified mining men will report on 
technical and operating progress in 
all phases of this great industry. 
Final arrangements for the meet- 
ing have been made under the di- 
rection of Cris Dobbins, president of 
Ideal Cement Co. and chairman of 


AMC’s Western Division. The fol- 


Denver, Sept. 14-16 
Trips, Sept. 17 


lowing pages indicate the wide scope 
of the problems to be discussed and 
the good times in store for conven- 
tion-goers. 

A nation-wide program committee 
headed by E. I. Renouard, vice presi- 
dent, Western Operations, The Ana- 
conda Co., has set up an outstanding 
program. Designed to include sub- 
jects with the widest range of interest 
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and application, it covers topics rang- 
ing from Government mineral poli- 
cies, labor relations, taxation, public 
lands problems, uranium, and mone- 
tary policies to underground and 
open-pit mining, milling and metal- 
lurgy, research, safety viewpoints, 
management and general operating 
problems. Another feature which will 
attract wide attention will be a sym- 
posium on economic evaluations of 
proposed mining ventures. 

The opening session on “What 
Are Our National Mineral Policies?” 
will feature the views of Administra- 
tion and Congressional spokesmen, 
Elmer F. Bennett, Under 


Secretary of the Interior; Thomas C. 


including 


Mann, Assistant Secretary of State 
for Economic Affairs; J. Roy Price, 
assistant director, Office of Civil and 
Mobilization; Thomas R. 


Rawlings, director, Barter & Stock- 


Defense 


piling Division, Department of Agri- 
culture; Senators James E. Murray 
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of Montana and Gordon Allott of 
Colorado; and Reps. Wayne N. As- 
pinall of Colorado and Ed Edmondson 
of Oklahoma. 

Headlining the Welcoming Lunch- 
eon Monday will be an address by 
Gov. Stephen L. R. MeNichols of 
Colorado, mayor, 
Richard Y. Batterton, extending the 


with Denver’s 


city’s welcome to the Convention. 
Monday afternoon Senator Henry 
Dworshak of Idaho will preside at a 
session devoted to current conditions 
in the various branches of the mining 
and 


Government policies will be presented 


industry, suggestions to 
by top industry men. 

Two well-known Senators, John L. 
McClellan of Arkansas and Barry 
Goldwater of Arizona, will address a 
Tuesday morning meeting on the need 
Both have 


gained national prominence in their 


for labor law revision. 


fight for badly needed reform of laws 
governing labor - management rela- 
tions and labor racketeering in gen- 


eral, Labor relations in the mineral 
industry will be discussed by Frank 
N. Price, industrial relations director 
of Ideal Cement Co. 

At a tax panel that afternoon, two 
prominent members of the tax-writing 
Ways and Means Committee—Reps. 
Frank Ikard of Texas and Howard 
Baker of Tennessee—together with 
AMC Tax Counsel Ellsworth C. Al- 
vord will discuss the impact of pend- 
ing tax studies on the mining in- 
dustry. Senator Thomas E. Martin of 
Iowa will preside. Immediately fol- 
lowing will be a session on gold, silver 
and monetary policies; speakers will 
include Senator Francis Case of South 
Dakota, on the outlook for gold, and 
Senator Alan Bible of Nevada on the 
current silver situation. 

Of particular interest to western 
mining men will be a Wednesday 
morning round-up on public lands 
problems, with Rep. J. Edgar Cheno- 
weth of Colorado in the chair. Among 
those discussing the proposed wilder- 
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ness preservation system will be Rep. 


Al Ullman of Oregon. Frank A. 
Barrett, general counsel of the Agri- 
culture Department, and George Ab- 
bott, solicitor of the Interior Depart- 
ment, will cover developments in 
government administration of laws 
dealing with multiple use of national 
forest and other public lands. 
During a Wednesday session on 
uranium, Jesse C. Johnson, director 
of the Atomic Energy Commission’s 
division of raw materials, will pre- 
sent the status and outlook for AEC’s 
raw materials procurement program. 


WESTERN DIV 


Other speakers will cover the outlook 
for commercial use of uranium, nu- 
clear explosions, and control of ra- 
diation in uranium mills. 

Another special event will be an 
address on “What Research Can Do 
for the Mining Industry” by David 
C. Minton, Jr., vice president, Bat- 
telle Memorial Institute. He will speak 
at a Tuesday luncheon. 

In addition, ten Convention ses- 
sions will present the latest develop- 
ments in mining and metallurgical 
techniques, safety and management 
problems, etc. A “new approach” will 
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WILLIAM F. DARMITZEL, Exec. Dir., 
N. Mex. Mining Assn. 

ROY B. EARLING, Mining Consultant. 

T. O. EVANS, Chief Mining Engr., Hay- 
stack Mountain Development Co. 

OSCAR A. GLAESER, Vice Pres. & Gen. 
Mgr., Western Operations, U. S. Smelting 
Refining & Mining Co. 

LOUIS D. GORDON, Exec. Secy., Nevada 
Mining Assn 

WESLEY P. ‘GOSS, Pres., Magma Copper 


Co. 

3. 0. HARDER, Mar., Black Hills Opera- 
tions, Homestake Mining Co. 

ROBERT M. HARDY, JR., Pres., Sun- 
shine Mining Co. 

R. G. HAWORTH, Vice Pres., Potash Com- 
pany of America. 

PAUL C. HENSHAW, Asst. to the Pres., 
Homestake Mining Co. 

CHARLES F. HERBERT, Consulting En- 
gineer. 

JOHN E. HOFFMAN, Dist. Representa- 
tive, Mines Development Co., Inc. 

KARL W. JASPER, Pres., Grandview 
Mines. 

CHARLES JOHNSTON, Treas., Goodnews 
Bay Mining Co. 

ROBERT O. JONES, Western Mgr., The 
Standard Slag Co. 

J. C. KIEFFER, Gen. Mar., American 
Smelting & Refining Co. 
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TOM KISER, Pres., Tri-State Zinc & Lead 
Ore Producers Assn. 

HAROLD A. KRUEGER, Mar., St. Louis 
Smelting & Refining Div., National Lead 


0. 

EDMUND W. LITTLEFIELD, Exec. 
Vice Pres., Utah Construction Co. 

JOHN C. MacDONALD, Resident Mar.— 
Nevada & Arizona, U. S. Lime Products 
Div., The Flintkote Co. 

W. G. MALONEY, Consultant, Mining 
Assn. of Montana. 

D. L. MARLETT, Vice Pres., Great Lakes 
Carbon Corp. 

PAUL A. MILLER, Gen. Mgr., Bald Moun- 
tain Mining Co. 

EARL S. MOLLARD, Gen. Mar., Hanna 
Nickel Smelting Co. 

A. P. MORRIS, Gen. Mgr., Ray Mines 
Div., Kennecott Copper Corp. 

ROBERT S. PALMER, Exec. Vice Pres., 
Colorado Mining Assn. 

O. A. ROCKWELL, Vice Pres. and Gen. 
Mar., Mining & Smelting Div., Eagle- 
Picher Co. 

MILES P. ROMNEY, Mar., Utah Mining 
Assn. 

G. T. RUMMEL, Pres., LaSalle Mining Co. 

MYRON L. SISSON, Supt., Sunrise Mine, 
Colorado Fuel & Iron Corp. 

W.E. R. SMITH, Resident Mgr., Machovec 
Smelter, American Zinc Co. of Ill. 

GLENN E. SORENSEN, Pres., The Kem- 
merer Coal Co. 

CHARLES A. STEEN, Pres., Utex Explo- 
ration Co. 

CLAUDE O. STEPHENS, Pres., Texas 
Gulf Sulphur Co. 

A. J. TESKE, Secy., Idaho Mining Assn. 

D. W. VILES, Vice Pres., Western Div., 
Vanadium Corp. of America. 

S. H. WILLISTON, Exec. Vice Pres., Cor- 
dero Mining Co. 

WALLACE G. WOOLF, Vice Pres., The 
Bunker Hill Co. 


be taken to the all-important problem 
of safety, with comments from all 
ranks of the industry, from the man 
at the face to the top executive—thus 
driving home the vital need for un- 
remitting vigilance in accident pre- 
vention at all levels. 

The many new factors entering into 
the evaluation of a proposed mining 
venture—which must be considered 
in addition to the classical concept of 
the “Hoskold formula” — will be 
brought out in a special symposium. 
Seven speakers will present the vari- 
ous aspects—including exploration 
and geology, mine development, pro- 
cessing development, mine and proces- 
sing plant construction, and account- 
ing, tax, and financial considerations. 

The full program for the Conven- 
tion sessions, all of which will be 
held at the Brown Palace and Cos- 
mopolitan Hotels, is presented in the 
following pages. 


DECLARATION OF POLICY 


Under the chairmanship of Kenneth 
C. Kellar, chief counsel of Homestake 
Mining Co., the resolutions commit- 
tee will draft a “Declaration of 
Policy.” setting forth the mining in- 
dustry’s views on subjects of national 
importance, to be submitted for con- 


sideration by the Convention. 


FUN AND RELAXATION 


Aside from the important business 
aspects of the meeting many oppor- 
tunities for convention-goers to en- 
joy themselves will be available. Al- 
ways a hospitable state, Colorado 
this year is commemorating the 100th 
anniversary of the discovery of gold 
within its boundaries, with special 
events tuned to a “Rush to the Rock- 
ies” theme. 

To further insure against any dull 
moments, Convention officials have 
arranged two noteworthy evening 
events. Monday a Miners Jamboree 
will be held at the world-famous 
Elitch Gardens; featured will be 
steak, entertainment and dancing as 
well as the Gardens’ regular amuse- 
ment facilities. The customary 

(Continued on page 57) 
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Program 


Alaska Arizona 


A. M. Mastrovich Wallace G. Woolf F. E. Burnet 
Colorado Idaho Montana 


Paul A. Miller Oscar A. Glaeser Drury A. Pifer 
South Dakota Utah Washington 


| H. Ripley Schemm Z. W. Bartlett 
Central States Southern States 
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Charles Johnston B. R. Coil D. L. Marlett 


California 


John C. MacDonald 
Nevada 


A. V. Quine 
Wyoming 


F. A. McGonigle 
Eastern States 


E. |. Renouard 
National Chairman 
Program Committee 


Langan W. Swent Hollis N. Dole 
New Mexico Oregon 


O. A. Rockwell E. L. Joppa 
Tri-State Lake Superior 


W. L. Wearly 
Manufacturers 
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Program 


A NATIO! NERAL POLICIES 


STEPHEN L. R. McNICHOLS GORDON ALLOTT 
8 :30 A.M. Registration Governor of Colorado Senator from Colorado 


Mezzanine, Brown Palace 
Lobby, Cosmopolitan 
Chairman: RayMonp E. SALVATI, President, Ameri- 
can Mining Congress 
Invocation: Dr. WiLiiAm S. Lea, Dean, St. John’s 
Episcopal Cathedral 
What Are Our National Mineral Policies? 
Hon. ELMer F. Bennett, Under Secretary of the 
Interior 
J. Roy Price, Assistant Director, Resources & Pro- 
duction, Office of Civil & Defense Mobilization 
Hon. THomas C. MANN, Assistant Secretary of 
State for Economic Affairs 


Tuomas R. Rawuincs, Director, Barter & Stock- ALAN BIBLE FRANCIS CASE 
Senator from Nevada Senator from 
piling Division, U. S. Department of Agriculture South Dakota 


Hon. JaMes E. Murray, U. S. Senator from Mon- 
tana; Chairman, Senate Interior & Insular Affairs 
Committee 

Hon. Gorvon Senator from Colorado 

Hon. Wayne N. Aspinatt, U. S. Representative 
from Colorado; Chairman, House Interior & 
Insular Affairs Committee 

Hon. Ep. EpMonpson, U. S. Representative from 
Oklahoma 

Resolutions Committee Reports 

General Policy 

National Mineral Policies 


Solid Fuels HENRY DWORSHAK BARRY GOLDWATER 
Senator from Idaho Senator from Arizona 


Presiding: Cris Doppins, Pres., Ideal Cement Co., 
Denver; Chairman, Western Division, American 
Mining Congress 

Presentation of Colors 
Roscoe Hitt Junior High Troop 54, Boy 

Scouts of America 

Welcome to Denver 
Hon. Ricuarp Y. Batrerton, Mayor of Denver 

Responses (2-3 minutes each) 


RayMonp E. SALVATI, Pres., Island Creek Coal Co., THOMAS E. MARTIN JOHN L. McCLELLAN 
Huntington W. Va.; President, American Mining 


Congress 
E. I. Renouarp, Vice Pres., Western Operations, 
The Anaconda Company, Butte, Mont.; National 
Chairman, Program Committee 
L. Wear-y, Pres., Joy Manufacturing Co., 
Pittsburgh; Chairman, Manufacturers Division, 
American Mining Congress 
JessE F. Core, Vice Pres.-Operations-Coal, U. S. 
Steel Corp., Pittsburgh; Chairman, Coal Divi- 
sion, American Mining Congress 
Introduction of Distinguished Guests 
Address: Hon. STEPHEN L. R. McNICHOLS, Governor 


JAMES E. MURRAY 
of Colorado Senator from Montana 
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WAYNE N. ASPINALL 
Congressman from 
Colorado 


HOWARD H. BAKER 
Congressman from 
Tennessee 


MONDAY, September 14 (Continued) 
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Chairman: Hon. HENry Dworsuak, U. S. Senator 
from Idaho 

Copper:—JrEAN VUILLEQUEZ, Vice Pres., American 
Metal Climax, Inc., New York 

FE. Scuwas, Chairman, Emer- 
gency Lead-Zinc Committee, Washington, D. C. 

Iron Ore—Ricuarp W. Wuitney, Vice Pres., Hanna 
Mining Co., Cleveland 

Light Metals—D. A. Ruoapes, Pres., Kaiser Alu- 
minum & Chemical Corp., Oakland, Calif. 

Strategic Metals—C. Hype Lewis, Pres., New Idria 
Mining Co., Idria, Calif. 

Coal—Wa rer F. ScHULTEN, Vice Pres., Consolida- 
tion Coal Co., Pittsburgh 

Industrial Minerals—Fevix B. Suay, Vice Pres., 
Foote Mineral Co., Paoli, Pa. 

Fluorspar—C.ype L. FLyNn, Independent Domestic 
Flourspar Producers Assn., Elizabethtown, Ill. 

Resolutions Committee Reports 
Government Reorganization 
Mine Financing 


Chairman: Josepu C. KieFFER, Mgr., Northwestern 
Mining Dept., American Smelting & Refining Co., 
Wallace, Idaho 
Vice Chairman: A. A. Ruono, Dist Mgr., Phillips 
Petroleum Co., Grants, N. Mex. 
Sinking Large Circular Underground Shaft at 
Climax 
Wm. F. DistLer, Mine Supt., Climax Molybdenum 
Co., Climax, Colo. 
Sinking a Small Concrete-Lined Shaft in 
Wyoming 
Ken Noss, Dist. Supt., Hidden Splendor Mining 
Co., Riverton, Wyo. 
Mine Mechanization in Eastern Tennessee Zine 
Mines 
JOHNSON CRAWFORD, Asst. Mgr. of Mines, The New 
Jersey Zine Co., Jefferson City, Tenn. 
Mining Operations of Union Carbide Nuclear 
Co. 
James R. Borpen, Mine Supt., Union Carbide Nu- 
clear Co., Uravan, Colo. 
A Review of Recent Idarado Activities 
A. C. HILanper, Gen. Supt., Idarado Mining Co., 
Ouray and Telluride, Colo. 


- EDGAR CHENOWETH 


ED EDMONDSON 
Congressman from 
Oklahoma 


Congressman from 
Colorado 


Chairman: Frank W. McQuiston, Jr., Chief Metal- 
lurgist, Newmont Mining Co., New York 

Vice Chairman: Eart C. Dir. o/ 
Metallurgical Research, Utah Construction Co., Palo 

Alto, Calif. 

Transportation of Concentrates in Pipelines at 
International Nickel’s Creighton Concentrator 
D. A. Fraser, Asst. Mill Supt., International Nickel 

Co. of Canada, Ltd., Copper Cliff, Ontario 

Production of High Purity Metals 

P. C. Goon, Supervisory Chemist, Albany Metal- 
lurgical Research Center, U. S. Bureau of Mines, 
Albany, Ore. 

Automation at the Anaconda Mill 

Joun R. Moore, Asst. Gen. Supt., The Anaconda 
Co., Anaconda, Mont. 

Application of the Krupp-Renn Process to North 
American Iron Ores 
Max KENNaRD, Vice Pres., Southwestern Engineer- 

ing Co., Los Angeles 

Trends in Iron Ore Beneficiation 
STEPHEN E. Erickson, Dir. of Beneficiation, M. A. 

Hanna Co., Hibbing, Minn. 


Chairman: KENNETH C. KELLAR, Chief Counsel, 
Homestake Mining Co., Lead, S. Dak. 
An Address 
Hon. Joun L. McCietian, U. S. Senator from 
Arkansas; Chairman, Senate Committee to In- 
vestigate Improper Activities in Labor-Manage- 
ment Relations 
The Need for Labor Law Revision 
Hon. Barry Gotpwater, U. S. Senator from 
Arizona 
Labor Relations in the Mineral Industry 
FraNK N. Price, Dir., Industrial Relations, Ideal 
Cement Co., Denver 
Resolutions Committee Reports 
Labor Relations and Labor Legislation 
Mine Safety 
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FRANK IKARD 
Congressman from Texas 


AL ULMANN 
Congressman from 
Oregon 


Chairman: FE. H. Crastrer, Dir., Colorado School 
of Mines Research Foundation Inc., Golden, Colo. 
Vice Chairman: Ricuarp J. Lunp, Asst. Technical 
Dir., Battelle Memorial Institute, Columbus, Ohio 
Introductory Remarks 
FreD L. SMitH, Mgr., Mining Div., Colorado School 
of Mines Research Foundation, Inc., Golden, 
Colo. 
Exploration, Geology and Ore Reserves 
Evan Just, Head, Dept. of Mineral Engineering, 
School of Mineral Sciences, Stanford University, 
Stanford, Calif. 
Mine Development and Mine Operating Costs 
Joun W. CHANDLER, Mining Engr., American Metal 
Climax, Inc., New York 
Processing Development and Operating Costs 
Joun Rippie, Metallurgical Engr., Union Carbide 
Nuclear Co., New York 
Mine Plant and Processing Plant Construction 
JurpeN, Pres., Anaconda-Jurden Associ- 
ates, New York 
Financial Projections to Determine Economic 
Feasibility 
A. Bruce Matruews, Managing Partner, Arthur 
Anderson & Co., Denver 
The Commercial Banker’s Function in Finance- 
ing Mining Ventures 
Tuomas F. Creamer, Vice Pres., First National 
City Bank, New York 


RACTAIIT 


Chairman: Harvey Matuews, Vice Pres., Stearns 
Roger Manufacturing Co., Denver 
Vice Chairman: Norman Weiss, Milling Engr.. 
American Smelting & Refining Co., Salt Lake City 
Some Applications of Radioactive Isotopes in 
Metallurgical Research 
H. L. Gipsps and A. M. Poston, U. S. Bureau of 
Mines, Salt Lake City 
X-Ray Analytical Methods in Process Control at 
Anaconda 
Francis L. HoLperreep, Dir. of Metallurgical Re- 
search, The Anaconda Co., Anaconda, Mont. 
Flotation of Some Oxidized and Nonmetallic 
Ores 
C. AITKENHEAD, Dir., and Joun A. 
JAEKEL, Associate Metallurgist, Mining Experi- 


ELMER F. BENNETT THOMAS C. MANN 
Under Secretary Assistant Secretary 
of the Interior of State 


ment Station, Washington State University, Pull- 
man, Wash. 
The Leach-Precipitation-Float Process at Ken- 
necott’s Ray Concentrator 
ArtTHUR W. Last, Chief, Ore Dressing Section, 
Kennecott Research Center, Salt Lake City 
Performance of the Kermac Solvent Extraction 
Plant in the Ambrosia Lake District 
Wayne C. Hazen, Senior Research Engr., Kerr- 
McGee Oil Industries, Denver 


Presiding: Joun D. Braviey, Pres., The Bunker Hill 
Company, San Francisco 
Address: What Research Can Do for the Mining 
Industry 
Davip C. Minton, Jr., Vice Pres., Battelle Memo- 
rial Institute, Columbus, Ohio 


Chairman: Hon. THos. E. Martin, U. S. Senator 
from lowa 
Proposals to Broaden the Tax Base 
Hon. FRANK IkARD, U. S. Representative from 
Texas 
Hon Howarp H. Baker, U. S. Representative from 
Tennessee 
ELLswortH C. ALvorp, Alvord & Alvord, Washing- 
ton, D. C.; A.M.C. Tax Counsel 
Resolutions Committee Report 
Taxation and Government Expenditures 


Co-Chairmen: 

Donacp H. McLaucu.in, Pres., Homestake Mining 
Co., San Francisco; Chairman, A.M.C. Gold 
Producers Committee 

Joun Epcear, Gen. Mgr., Mining Div., Sunshine 
Mining Co., Spokane 

The Outlook for Gold 
Hon. Francis Case, U. S. Senator from South 
Dakota 
The Silver Situation 
Hon. ALAN BisLe, U. S. Senator from Nevada 
Silver—The Metal with a Future 

L. Witson, Vice Pres., New Park Mining 

Co., Salt Lake City 
Resolutions Committee Report 
Gold, Silver and Monetary Policies 
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GEORGE ABBOTT 
Solicitor, Department 
of the Interior 


J. ROY PRICE 
Asst. Dir., Office of 
Civil & Defense 
Mobilization 


TUESDAY, September 15 (Continued) 
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Chairman: Evucene P. Reep, Mgr. of Raw Materials, 

Tennessee Coal & Iron Division, U. S. Steel Corp., 
Fairfield, Ala. 

Vice Chairman: CLaupe O. DALE, Asst. Gen. Mgr., 

Mining & Smelting Div., Eagle-Picher Co., Miami, 
Okla. 

Application of Principles of Rock Mechanics 
to Mine Planning 
Joun S. Rinenart, Prof. of Mining Eng. and Dir. 

of Mining Research Laboratory, Colorado School 
of Mines, Golden, Colo. 

Mining Practices in Foreign Countries 
Epwarp P. Leacn, Gen. Mgr., Mining Div., Beth- 

lehem Steel Co., Bethlehem, Pa. 

Modernization of Gypsum Operations, Univer- 
sal Atlas Cement Div., U. S. Steel Corp. 
Rosert B. Jorpan, Chief Engr., Universal Atlas 

Cement Division, U. S. Steel Corp., New York 

Roof Support Problems in Heavy Ground— 
A Panel Discussion 
Applications of Hydraulic Fill 

Joun M. Surtiz, Mine Supt., The Anaconda Co., 
Butte, Mont. 
Placement and Use of Concrete Underground 
CHarLes L. Pittar, Mine Supt., San Manuel 
Copper Corp., San Manuel, Ariz. 
Roof Bolting in Heavy Ground 
CLARENCE N. Kravic, Mine Supt., Homestake 
Mining Co., Lead, S. Dak. 
Yieldable Arches 
WiLuiaM H. Love, Gen. Mgr., Hecla Mining Co., 
Wallace. Idaho. 


MA 


Chairman: GLoyp M. Wi tes, Mgr., Mining Dept., 
National Lead Co., New York 
Ideal’s 5144-Mile Overland Belt Conveyor 
Installation 
Georce Wi ey, Chief Engr., Ideal Cement Co., 
Denver 
Control of Air Blasts Effect Resulting from 
Blasting Operations 
J. R. Krincet, Vice Pres.-Production, New York 
Trap Rock Corp., West Nyack, N. Y. 
Skip Hoisting at Kennecott’s Nevada Mines 
Division 
FRANK QuiLict, Pit Supt., Nevada Mines Div., Ken- 
necott Copper Corp., Ruth, Nev. 
Freeport’s Nickel Cobalt Project at Moa Bay, 
Cuba 
ForBes K. Witson, Vice Pres., Freeport Sulphur 
Co., New York 


FRANK A. BARRETT 
General Counsel 
Department of 
Agriculture 


JESSE C. JOHNSON 
Director of Raw Materials 
Atomic Energy Commission 


cas 


Chairman: Hon. J. Cuenowertu, U. S. Repre- 
sentative from Colorado 
The Proposed Wilderness Preservation System 
W. D. Hacenstern, Exec. Vice Pres., Industrial 
Forestry Assn., Portland, Ore. 
W. Howarp Gray, Altorney, Reno, Nev.; Chair- 
man, A.M.C. Public Lands Committee 
Hon. AL ULLMAN, U.S. Representative from Oregon 
Administration of Public Laws 167 and 585 
Hon. FRANK A. Barrett, General Counsel, U. S. 
Department of Agriculture 
Hon. Georce Apsorr, Solicitor, U. S. Department 
of Interior 
Resolutions Committee Reports 
Public Land Policy 
Water and Air Pollution 


Chairman: ALrrep T. Barr, Mgr., New Cornelia 
Branch, Phelps Dodge Corp., Ajo, Ariz. 

Vice Chairman: Joun D. BoentJe, Jr., Vice Pres. 
& Gen. Mgr., Pacific Isle Mining Co., Hibbing, 

Minn. 

Slope Stabilization in Open Pit Mining 

STANLEY D. WiLson, Shannon & Wilson Engineers, 
Seattle, Wash. 

The Bucket Wheel Exeavator and Belt Con- 
veyor—Germany’s Solution to Low Cost Dirt 
Moving 
Ropert E. KENDALL, Asst. Mine Supt., 

& Chemical Corp., Boron, Calif. 

Western Phosphate Mining 

O. E. Potuter, Dir. of Mining Operations, J. R. 
Simplot Co., Pocatello, Idaho. 

Ammonium Nitrate Explosives 

MELviIN A. Cook, Prof. of Metallurgy and Dir. of 
Inst. of Metals and Explosives Research, Univer- 
sity of Utah, Salt Lake City 

Large Truck Haulage at Eagle Mountain 
Martin J. Hucnes, Mgr., Eagle Mountain Mine. 

Kaiser Steel Corp., Eagle Mountain, Calif. 


T 


S. Borax 
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RICHARD Y. BATTERTON 


THOMAS RAWLINGS 
Director Mayor of Denver 
Barter & Stockpiling Div. 
Dept. of Agriculture 


RA N SA FE 


Chairman: FRANK Coo.saucn, Pres. Climax Molyb- 
denum Co., Div. of American Metal Climax, Inc., 
New York 

What Safety Means to the Miner 
Joun PerKovicu, Homestake Mining Co., Lead, 

S. Dak. 

Getting Proper Attitudes to the Working Face 

Donato E, Witson, Div. Mine Foreman, Bunker 
Hill Mine, The Bunker Hill Co., Kellogg, Idaho 

Administering a Safety Program 

Ropert A, Wuite, Safety Supervisor, Southwest 
Potash Co., Carlsbad, \. Mex. 

Production and Safety 

R. L. Want, Jr., Asst. Mine Supt., Colorado Fuel 
& Iron Corp., Sunrise, Wyo. 

Responsibility of the Management Staff 

H. D. Storr, Dir. of Industrial & Public Relations, 
Calumet Div., Calumet & Hecla, Inc., Calumet, 
Mich. 

The Top Executive’s Role 

C. D. Micuae.son, Gen. Mgr., Western Operations, 
Kennecott Copper Corp., Salt Lake City 


PM MANAG ENT PROBLEMS 


Chairman: E. I. Renouarp, Vice Pres., Western 
Operations, The Anaconda Co., Butte, Mont. 
Vice Chairman: Peter B. NALLE, Supt. of Mining, 
Riverside Cement Co., Riverside, Calif. 
Application of Industrial Engineering Princi- 
ples in Mining 
Morey H. Matuewson, Dir. of Ind. Engineering, 
International Minerals & Chemical Corp., Skokie, 
Ill. 
Application of Basic Standards and Standard 
Costs in Iron Ore Mining 
G. T. BeTHUNE, Asst. Comptroller, Oliver Iron Min- 
ing Division, U. S. Steel Corp., Duluth, Minn. 
Economics of Equipment Replacement in the 
Mining Industry 
F. G. Kuent, Vice Pres. of Operations, Interna- 
tional Tale Co., Gouverneur, N. Y. 
Foreman and Supervisory Training 
James P. Locan, Exec. Vice Pres., Mountain States 
Employers Council, Inc., Denver 
Education of the Mining Engineer 
Wacrrip Been, Head, Department of Mining En- 
gineering, Mich. College of Mining and Tech., 


Houghton, Mich. 


Chairman: Dean A. McGee, Pres., Kerr-McGee Oil 
Industries, Inc., Oklahoma City 
Vice Chairman: Apert V. Quine, Gen. Megr., 
Lucky Mc Uranium Corp., Riverton, Wyo. 
Current Status and Outlook for AEC Raw Mate- 
rials Procurement Program 
Jesse C. Jounson, Dir., Div. of Raw Materials, 
Atomic Energy Commission 
The Outlook for Commercial Use of Uranium 
NorMAN A. Spector, Pres., Vitro International, 
A Division of Vitro Corp. of America, New York 
Peaceful Uses of Nuclear Explosions 
SAMUEL G. Lasky, Staff Assistant for Minerals, 
Office of the Secretary of the Interior 
Procedures and Precautions in Setting Off 
Large Nuclear Blasts 
Cuartes E. VIOLET, Lawrence Radiation Labora- 
tory, Livermore, Calif. 
Measuring and Controlling Radiation in 
Uranium Mills 
Ratpw E. Muscrove, Chief Metallurgist, Climax 
Uranium Co., Grand Junction, Colo. 
Resolutions Committee Report 
Uranium 


P.M GENERA PERATIN 


PRORLEM 


Chairman: R. R. Wittiams, Jr., Mgr. of Mines, 
Colorado Fuel & Iron Corp., Pueblo, Colo. 
Vice Chairman: CLybe D. Kerri, Supervisor of New 
Development, Pickands Mather & Co., Duluth, Minn. 
Special Steels for Special Mining Jobs 
H. J. Benecki, Staff Metallurgist, Crucible Steel 
Co. of America, Pittsburgh 
Panel on Two-Way Radio Communications in 
the Mining Industry 
Epwarp F, E1pMan, Asst. to Gen. Mgr., Mechanical, 
Pacific Isle Mining Co., Hibbing, Minn. 
Doucias R. Masry, Contract Engr., Utah Copper 
Div., Kennecott Copper Corp., Salt Lake City 
Epwarp J. Matousek, Mgr. of Gen. Eng., Inter- 
national Minerals and Chemical Corp., Skokie, 
Ill. 
R. V. Bovenizer, Chief Elec. Engr., Hanna Coal 
Co., Cadiz, Ohio 
Resolutions Committee Report 
Mining Radio Service 


Toastmaster—Hon. BisLe, U. S. Senator 
from Nevada 

Introduction of Distinguished Guests 

Special Entertainment—Auditorium Theatre 


THURSDAY 


9:30 A.M TA FORUM 


osmopoli 


Chairman: LINCOLN ARNOLD, Chairman, Tax Com- 
mittee, American Mining Congress 

Discussion of current tax problems of the 
mining industry—for accountants and others 
handling tax matters and all interested min- 
ing men. 
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American Mining Congress 


HORACE M. ALBRIGHT LOUIS S. CATES 


RAYMOND E. SALVATI 


President 


| GEORGE J. CLARK CHARLES R. COX 
| 


RUDOLPH T. ELSTAD ANDREW FLETCHER JACK H. HOW HERBERT C. JACKSON 
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WILLIAM L. WEARLY 


Chairman Manufacturers Division 


* Charter Members 


*American Car Foundry Division 
ACF Industries, Inc. 
Acme Machinery Co. 
Airdox Cardox Products Co. 
Allegheny Ludlum Steel Corp. 
Allen-Sherman-Hoff Pump Co. 
*Allis-Chalmers Mfg. Co. 
Alloy Steel & Metals Co. 
American Air Filter Co., Inc. 
American Brattice Cloth Corp. 
*American Manganese Steel Division 
American Brake Shoe Co. 
American Chain & Cable Co. 
*American Cyanamid Co. 
American Mine Door Co. 
Anaconda Wire & Cable Co. 
Atlas Copco Eastern, Inc. 
Atlas Copco Pacific, Inc. 
*Atlas Powder Co. 


Baldwin-Lima-Hamilton Corp. 
Construction Equipment Division 

Barber-Greene Co. 

Bearing Service Co. 

Bethlehem Steel Co. 

Bird Machine Co. 

Bixby-Zimmer Engineering Co. 

Bowdil Co. 

Broderick & Bascom Rope Co. 

Brooks Oil Co. 

Brunner & Lay Rock Bit Corp. 

Bucyrus-Erie Co. 


C & D Batteries, Inc. 
Card Iron Works Co., C. S. 
Caterpillar Tractor Co. 
Central Mine Equipment Co. 
Centrifugal & Mechanical 
Industries, Inc. 
Chicago Pneumatic Tool Co. 
Cincinnati Mine Machinery Co. 
Cities Service Petroleum, Inc. 
Colorado Fuel & Iron Corp. 
Compton, Inc. 
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Connellsville Mfg. & Mine Supply 
Co. 

Connors Steel Div., H. K. Porter Co., 
Inc. 

Continental Gin Co. 

Continental Motors Corp. 

Cross Perforated Metals Plant, 
National Standard Co. 

Crucible Steel Co. of America 

Cummins Engine Co., Inc. 


D-A Lubricant Co., Inc. 
Deister Concentrator Co., The 
Deister Machine Co. 
Differential Steel Car Co. 
Dings Magnetic Separator Co. 
Dorr-Oliver, Incorporated 
Dow Chemical Co. 
Duff-Norton Co. 
*Du Pont de Nemours & Co., Inc., E. I. 


Easton Car & Construction Co. 
*Edison Industries, Thomas A. 

Eimco Corp. 

Electric Steel Foundry Co. 

Electric Storage Battery Co. 
*Elreco Corp. 

Ensign Electric & Mfg. Co. 
*Enterprise Wheel & Car Corp. 

Equipment Engineers, Inc. 

Euclid Division, General Motors Corp. 


Fairmont Machinery Co. 
Femco, Inc. 

Firestone Tire & Rubber Co. 
Firth Sterling, Inc. 

Fletcher & Co., J. H. 

Flexible Steel Lacing Co. 
Flexible Tubing Corp. 

Flood City Brass & Electric Co. 


Gardner-Denver Co. 
*General Electric Co. 
*Goodman Mfg. Co. 

Goodrich Co., B. F. 

Goodyear Tire & Rubber Co., Inc. 
Gorman-Rupp Co. 

Gould-National Batteries, Inc. 


Gundlach Machine Co., T. J.—Div. of 


J. M. J. Industries, Inc. 
Guyan Machinery Co. 


H. & L. Tooth Co. 
Harnischfeger Corp. 
*Hendrick Mfg. Co. 

Hendrix Mfg. Co., Inc. 
*Hercules Powder Co. 
Hewitt-Robins Incorporated 
Heyl & Patterson, Inc. 
*Holmes & Bros., Inc., Robert 
Hoyt Wire Cloth Co. 
Hughes Tool Co. 
*Hulburt Oil & Grease Co. 
Humphreys Engineering Co. 


*|-T-E Circuit Breaker Co. 
Ingersoll-Rand Co. 
International Harvester Co., 

Construction Equipment Div. 
International Nickel Co., Inc. 
Interstate Equipment Corp. 
Irwin-Sensenich Corp. 


* Jeffrey Mfg. Co. 
Johnson-March Corp. 
*Joy Mfg. Co. 


Kaiser Aluminum & Chemical 

Sales, Inc. 
Kansas City Structural Steel Co. 
Kennametal Inc. 
Kensington Steel Div., of Poor & Co. 
Koehler Mfg. Co. 


Lake Shore Inc. 
Lee-Norse Co. 
Le Roi Division 
Westinghouse Air Brake Co. 
*Leschen Wire Rope Division 
H. K. Porter Co., Inc. 
LeTourneau-Westinghouse Co. 
*Link-Belt Co. 
Long Co., The 
Longyear Co., E. J. 
Ludlow-Saylor Wire Cloth Co. 
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Mack Trucks, Inc. 

Macwhyte Company 

Manning Co., Charles E. 

Marion Power Shovel Co. 

Marion Power Shovel Co., a Div. of 
Universal Marion Corp. 

*McGraw-Hill Publishing Co. 
McLanahan & Stone Corp. 

*McNally-Pittsburg Mfg. Corp. 
Mechanization, Inc. 

Meckum Engineering, Inc. 
Metallurgical Products Dept. of 
General Electric Co. 

*Mine Safety Appliances Co. 
Mine & Smelter Supply Co. 
Mining Machine Parts, Inc. 
Monsanto Chemical Co. 
Mosebach Electric & Supply Co. 
Murphy Diesel Co. 

*Myers-Whaley Co., Inc. 


Nachod & United States Signal Co. 

National Electric Coil Co. 

National Malleable & Steel 
Castings Co. 

National Mine Service Co. 

Nolan Co. 

Nordberg Mfg. Co. 

Northwest Engineering Co. 


Odgers Drilling, Inc. 

*Ohio Brass Co. 

Ohio Carbon Co 

Okonite Co., The 

Olin Mathieson Chemical Corp. 


Oliver Corp., The 
Orban Co. Inc., Kurt 
Oshkosh Motor Truck, Inc. 


Pattin Mfg. Co. 
Penn Machine Co. 
Peterson Filters & Engineering Co. 
Pioneer Engineering Div., of 

Poor & Co. 
Plastic Wire & Cable Corp. 
Post-Glover Electric Co. 
Productive Equipment Corp. 
Prox Co., Inc., Frank 
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Raybestos-Manhattan, Inc. 

Reich Bros. Mfg. Co. 

Reliance Electric & Engineering Co. 
Republic Rubber Division 

Lee Rubber & Tire Corp. 

*Roberts & Schaefer Co. 

Rock Products 
*Roebling’s Sons Corp., John A. 
Rome Cable Corp. 


*S KF Industries, Inc. 
Salem Tool Co. 
Sanford-Day Iron Works, Inc. 
Schroeder Brothers 
Screw & Bolt Corporation of America 
Sheffield Division, Armco Steel Corp. 
Sika Chemical Corp. 

*Simplex Wire & Cable Co. 
Simplicity Engineering Co. 
Southwestern Engineering Co. 
Sprague & Henwood, Inc. 

Stearns Magnetic Products, a Div. of 
Indiana Steel Products Co. 


Stearns-Roger Mfg. Co. 
Sun Oil Co. 


Tamping Bag Co., Division of 
Pickard Industries, Inc. 
Texas Co. 
Thermoid Division, of 
H. K. Porter Co., Inc. 
Thor Power Tool Co. 

*Timken Roller Bearing Co. 
Tool Steel Gear & Pinion Co. 
Tracy Co., Bertrand P. 
Traylor Engineering & Mfg. Co. 
Twin Disc Clutch Co. 

*Tyler Co., The W. S. 


Union Iron Works 
Union Wire Rope Corp., Subsidiary 
of Armco Steel Corp. 
U. S. Rubber Co. 
*U. S. Steel Corp. 


Varel Mfg. Co. 
Vascoloy-Ramet Corp. 
Victaulic Co. of America 
Vulcan Iron Works 


LA 


Wedge Wire Corp. 

Western Contracting Corp. 
Western Machinery Co. 

Western Precipitation Corp. 
Western Rock Bit Mfg. Co. 
*Westinghouse Electric Corp. 

White Motor Co., Autocar Division 
Winter Weiss Co. 

Wire Rope Corp. of America 


AMC MINING 
CONVENTION 


(Continued from page 46) 
“Speechless” Banquet will take place 
Wednesday in Denver’s City Audi- 
torium, with Senator Alan Bible as 
toastmaster—to be followed by a spe- 
cial variety show in the Auditorium 
Theatre and dancing at the Brown 
Palace Hotel. 


LADIES HAVE THEIR 
OWN PROGRAM 

The ladies, always cordially invited 
to attend all convention activities, 
have in addition a special program 
of their own. This includes a sight- 
seeing trip by special D.&R.G.W. train 
Tuesday over the Continental Divide 
west of Denver, including panoramic 
views of some of the world’s most 
breathtaking scenery, and luncheon at 
El Monte Lodge in Granby. Next day 
they will attend a luncheon in the 
Shirley-Savoy Hotel, where they will 
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be treated to a preview of fall fashions 
by Neusteters of Denver. Coffee will 
be served each morning at Ladies’ 
Headquarters on the mezzanine of the 
Brown Palace Hotel, beginning Sun- 
day, Sept. 13. 

TRIPS PLANNED 

Four field trips, open to everyone, 
have been planned for Thursday, 
Sept. 17. They will include visits to 
mining and manufacturing opera- 
tions and to the new U. S. Air Force 
Academy north of Colorado Springs. 
The Academy tour will include a 
Chuck Wagon luncheon at the Garden 
of the Gods, famous for its unique 
sandstone formations. 

Those who join the trip to the 
Climax Molybdenum mine will take 
the man-trip underground to inspect 
the new circular shaft described in 
one of the Convention papers, fol- 
lowed by a tour of the surface plant. 
Also planned is a low-level air tour 


of the Colorado Plateau and adjacent 
uranium areas, with lunch at Grants, 
New Mexico. An inspection of Ana- 
conda’s Bluewater uranium proces- 
sing plant will be included. 

Colorado Fuel & Iron Co. will make 
arrangements during the Convention 
for those who would like to visit the 
company’s steel plant and seamless 
pipe mill at Pueblo. 

MAKE RESERVATIONS 
NOW 

No mining man who wants to keep 
abreast of the latest developments af- 
fecting his industry can afford to miss 
being in Denver the week of Sept. 
19. Anyone who has not yet done so 
should make his hotel or motel reser- 
vation immediately. Requests for ac- 
commodations should be sent to the 
AMC Housing Bureau, care of Den- 
ver Convention and Visitors Bureau, 
225 West Colfax Ave., Denver, Colo. 


Don’t delay—do it today! 


| 

| | 

| 
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COAL PREPARATION... 


The entire Coal Preparation and Thermal Drying Plant at 
Hampton No. 4 was designed and built by H & P on a turnkey 
basis. 440 TPH of 5’’x0 coal is processed by equipment which 


includes: 


H & P Wet Cyclones 
H & P Sieve Bends 
H & P Fluid Bed Dryers 
Reineveld Centrifugal Coal Dryers 
This very latest coal preparation and drying equipment, de- 
veloped by H & P, was combined with proven methods and 


techniques. The result is a plant designed for a profitable 


future, producing uniformly prepared and dried coal at low 
cost. Completely closed coal and refuse circuits have eliminated 


all plant bleed. 

Assure yourself a perfect product and profitable operations 
like Hampton No.4 and contract for an H & P-designed Coal 
Preparation Plant with its advanced processing equipment. 


Write for brochure 557—Serving the Coal Industry. 


HEYL & PATTERSON, inc. 


55 FORT PITT BLVD., PITTSBURGH 22, PA. 
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The facts are: 


The Whaley “Automat” has no equal in cost saving 
on either a per dollar of equipment investment, or 
per ton of material loaded, or per foot of advance! 


For years the “automat” has been used in many efficient operations 
in Rock, Coal and Ore loading. Its effectiveness, ruggedness and 
maneuverability make it an essential unit in low-cost mining. At 
almost half the price of its nearest equal, the “Automat” is by far 
your soundest investment. Write us today for complete information 
on an “Automat”, track or crawler mounted, for your work. 
Myers-W haley Company, Knoxville, Tennessee. 
WORKHORSE 


OF THE 
MINING INDUSTRY 


WHALEY “AUTOMAT”’ Myers-Whaley 


“OLDEST BUILDERS OF 
BACKED BY 50 YEARS OF MECHANICAL LOADER BUILDING EXPERIENCE! UNDERGROUND 
LOADING MACHINES” 
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By 
THEODORE F. ADAMS 


Project Manager 
Blue River Constructors 


A project such as the $45,000,000 Roberts tunnel must rep- 
resent the best in rock excavation methods. Mechanization, 
larger capacity equipment, and improved operating cycles are 
but.a few of the important advances in tunneling practice 
which allow the contractor to come out ahead after the project 


is completed 


HE Harold D. Roberts tunnel in 

Colorado is being driven for the 
City and County of Denver. It is a 
$45,000,000 project, about 23 miles 
long and will be 10-ft 3-in. in diam 
when concrete lined. The purpose 
of the tunnel is to supply water to 
the City by diversion from the west- 
ern to the eastern slope of the Con- 
tinental Divide. It is designed to 


carry 788 cfs and will help solve the 
water shortage created by an ex- 
panding population. 

While tunneling is primarily an 
excavating cycle consisting of a se- 
quence of operations, other criteria 
such as the type and condition of 
the ground being worked and the 
size and shape of the tunnel deter- 
mine the rate of progress. In addi- 


For variable length rounds, which are drilled in rock where the daily advance may 

range from two to 85 ft, the flexibility of the pyramid cut has merit. The burn cut 

with large hole relief offers advantages in uniform material, but is not the best choice 

for rock that has many structural defects. Shown is a jumbo at one of the tunnel’s 
headings 
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tion, overbreak beyond pay lines can 
be a major item, because it seriously 
affects the excavation cycle and con- 
creting operations. 

Improvements in all phases of tun- 
nel operations have added to tunnel- 
ing speed. Mechanization and higher 
capacity equipment have contributed. 
In any case, a constant effort is made 
to improve operating cycles. 

The Roberts tunnel is being driven 
by a combine of six contractors called 
Blue River Constructors with Mid- 
Valley Utility Constructors as the 
sponsor. Tipton and Kalmbach of 
Denver are handling the design, en- 
gineering and inspection. The con- 
tract is on a unit price basis, and all 
phases come under the Board of 
Water Commissioners of the City of 
Denver. 


Tunnel Driven From Four Headings 


The tunnel is at an altitude of 
about 8700 ft. It starts near the town 
of Dillon on the western slope and 
comes out near Grant on the eastern 
slope. It is being driven from four 
headings—one at each portal and 
two more from a shaft which is about 
8.5 miles from the West Portal. The 
circular shaft is about 916 ft deep, 
16-ft in diam and concrete lined. 

One of the interesting aspects with 
regard to the tunnel is that, when it 
is completed, waters from the Upper 
Colorado River will be diverted 
toward the Atlantic Ocean instead 
of the Pacific. This tunnel will be one 
of the longest in the United States to 
be driven from three points. The 
Grant portal will run about 10 miles. 
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The topography and amount of 
time allowed for the completion of 
the tunnel determines the number of 
portals and shafts, and there is a 
direct relation between the cost of 
sinking and hoisting as compared to 
the long haul in the tunnel. Because 
the additional cost of running head- 
ings from a shaft is from five to ten 
percent higher than running from 
portals, and hoisting is about half as 
fast as haulage through a heading, 
the use of auxiliary shafts is not so 
economical as it was before present 
developments of drilling, blasting, 
mucking and hauling. 

Another feature that has an overall 
bearing on tunnel driving speed is 
that the rate of progress is apt to be 
greater in long than in short tunnels. 

As to actual facilities, there are 
good roads to all locations and it is a 
matter of trucking material and sup- 
plies from a central rail point which 
is Denver. Power is readily available 
at all locations although a power line 
was run 25 miles to supply the East 
Portal. Communication is an im- 
portant item and there are direct 
dial telephone connections between 
the East and West portals through 
Denver. We are experimenting with 
a direct line from the tunnel heading 
at the West Portal to all other points. 
To date it has proven to be con- 
venient and a time-saver in case of 
emergency. 

The climate is typical of the higher 
altitudes with a short summer and 
rigorous winter; however, once all 
of the operations are underground 
weather is no problem. 

As to labor and living conditions. 
there were enough skilled tunnel 
workers to form the nucleus of an or- 
ganization that could train the un- 
skilled workmen; however, there has 
been a turnover of labor on the west 
side due to the more difficult working 
conditions. Housing has been no 
problem, and company rented trailers 
and a bunkhouse provide sufficient 
facilities. Medical service is available 
at all points and an ambulance is 
stationed at each location for emer- 
gency cases. 


Passes Through Complex Geology 


The tunnel passes through some of 
the more complex geology of the 
Continental Divide. It consists of 
various sedimentary, metamorphic 
and igneous rocks. In addition to a 
major thrust fault that has a dis- 
placement of several miles and cuts 
the tunnel twice, there are numerous 
other fault systems including several 
mineralized zones. While no ore has 
been mined at this depth below the 
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Continental Divide where the maxi- 
mum cover will be 4400 ft, it is in- 
teresting, of course, to open up un- 
explored areas. Competent rock in 
itself presents no serious difficulties 
—it is rock deformation and the in- 
tensity that presents problems in tun- 
nel driving. Add to this water and/or 
gas, and the problem is compounded. 
Regardless of how much study is de- 
voted to a tunnel route, geologically 
speaking there are numerous ex- 
ceptions to the general criteria. The 
degree of jointing, faulting, folding 
and intensity of the movements all 
have a differential bearing. Whether 
the rock is completely crushed, or 
unconsolidated and chemically dis- 
integrated, affects the rate of prog- 
ress. The tunnel is over 50 percent 
driven, and one of the pertinent facts 
appears to be that the class and inten- 
sity of the rock defects has a greater 
bearing on progress than type of 
rock. Geology has played an im- 
portant part on this tunnel; primarily 
in determining the alignment to lessen 
the hazards. Even so, a number of 
hazards have been encountered and 
there will be more until the tunnel 
is holed-through. 


Circular Shaft Sunk with Jumbo 
and Orange Peel 


Excavating cycles are equally as 
applicable to shaft work as tunnel 
work. In sinking the shaft on this 
contract the Bain system was used, 
with variances in types of equipment. 
This cycle consisted primarily of 
drilling, shooting, mucking and re- 
peating, then setting forms and con- 
creting. Some of the criteria de- 
veloped in sinking this shaft in hard 
rock were as follows: 


1. An orange peel grapple ap- 
peared to be more adaptable 
for mucking than a clam shell 
bucket 

2. A drill jumbo was a definite 
advantage, and for this size 
shaft four drills and jibs were 
sufficient 

3. There is an advantage to hav- 
ing a battleship type slip form 
for concreting in that it does 
not have to be removed from 
the shaft between cycles 

4. It was possible to completely 
use the entire area of the 106-ft 
shaft. This has been one objec- 
tion to circular shafts in the 
past as compared to rectangu- 
lar shafts 

5. There are two hoisting systems 
—one for the muck skips and 

one for the counter-balanced 

cage. In case of a breakdown 


on the skips, muck cars can be 

hoisted on the cage 
6. The shaft was sunk with a 
crane until a permanent head- 
frame was erected. In certain 
cases this could be an advan- 
tage as the cost of a temporary 
headframe is eliminated 
It would appear that a vertical 
labor union is more adaptable 
to shaft sinking than a hori- 
zontal union. Similar working 
conditions lead to greater ef- 
ficiency in manpower 

Costwise there is no strict rule of 
thumb for comparing the cost of a 
shaft to a tunnel of comparable size. 
But, with all the qualifications taken 
into consideration, one lineal ft of 
average shaft might cost as much as 
three ft of tunnel. Any costs are sub- 
ject to local conditions of labor and 
supplies, and, to repeat, ground con- 
ditions are a deciding factor. 


Drilling and Blasting in Tunnel 
Described 

As to tunnel driving, methods are 
essentially the same at all four head- 
ings. Here again it is drill, shoot, 
muck, set supports (if necessary), 
and re-cycle. Rather than repeat some 
of the details which are common 
knowledge and which have been cov- 
ered in many articles, it might be 
well to cover some of the many ideas 
that we have tried in the past few 
years. These various ideas are ap- 
plicable primarily to this size tun- 
nel. 

In drilling the pyramid cut Blue 
River Constructors have stayed pri- 
marily with the 31-in. drifter. How- 
ever, the length of feed has varied. 
Originally the three-ft feed was used 
and up to a six ft feed has been tried. 
At three of the headings a four-ft 
feed is being used. On one heading 
a five ft feed is used. In using a 
longer feed, less changes of steel are 
required and a longer round can be 
drilled. Various types of alloyed drill 
steel have been tried; however, cost- 
wise, straight carbon drill steel still 
seems to be satisfactory and does not 
require any special handling in the 
drill sharpening shop. 

Practically all makes of bits have 
been tried and just about the time it 
appears that one bit may have an 
edge, which can only be told by cost 
per ft of drilling, someone else will 
have an improved bit or price. Since 
the relation between the drill, steel 
and bit are dependent upon each 
other, a radical change of one com- 
ponent materially affects the other 
two. The present combination appears 
satisfactory for the time being. 


61 


There has been considerable com- 
ment on the burn cut with the large 
hole relief. There is no question that 
in uniform material, without rock 
defects such as exist in the Roberts 
tunnel, there are a number of ad- 
vantages. But. the burn cut is not 
entirely the answer. For variable 
length rounds which are drilled in 
rock where the daily advance may 
range from two to 85 ft, the flexi- 
bility of the pyramid cut also has 
merit. The ground on the Roberts 
tunnel changes from round to round, 
from “popping” ground to mud. In 
order to be flexible enough to over- 
come most situations, the company 
has continued to use the pyramid 
cut. 

In blasting a number of things 
have been tried. It has been found 
that longer sticks of powder help in 
loading time. By decreasing the di- 
ameter of a hole drilled to a mini- 
mum, greater explosive efficiency can 
be obtained. The advantages of short 
period caps are not clear. About one 
out of ten shots has been success- 
ful. There is a cannonading prob- 
lem with short period delays. Since 
facilities such as air, water, power 
and ventilation are carried relatively 
close to the face, cannonading by 
these types of caps can completely 
sweep the heading clear for a dis- 
tance of 100 or 200 ft. Perhaps a 
combination of regular and _short- 
period delays might be the answer. 

At this stage of the cycle ventila- 
tion is a governing factor. The alter- 
nate blow and exhausting method is 
used while shooting. A number of 
tunnels have been, and are being 
driven, with the air being exhausted 
continuously. There is one inherent 
problem with continuous exhausting, 
and that is temperature of the tunnel. 
Due to increasing cover, the tem- 
perature is gradually rising at a 
rate less than a degree per 100 ft of 
cover. Due to the velocity of the air 
through a pipe and its expansion 
upon discharge, the cooling effect of 
air blown into the face is noticeable. 
On continuous exhaust. however. 
that advantage is not realized and on 
weekends, when the air is exhausted 
continuously, the increase in tem- 
perature and humidity in the heading 
is quite noticeable. Nevertheless, ex- 
hausting does clear the tunnel of fog 
which seems inherent with this type 
of blow and exhaust. 


Diesel Locomotives Cause Smog 
Problem 


An overshot loader is used for 
mucking. For years in this size of 
tunnel, the only machine that actu- 
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In hard rock portions of the tunnel, the ground must remain open 


for a ‘considerable 


length of time prior to concreting. Roof bolts are used as a temporary means of sup- 
port and guniting sometimes helps stabilize sections between roof bolts. Standard steel 
rib supports are being used, particularly in soft or squeezing ground 


ally fit was a medium sized loader. 
It was found that by minor altera- 
tions a larger size could be used and 
an increase in loading capacity ob- 
tained. This required larger cars and 
a step was made from a three-yd car 
to a five-yd car. This, in turn, re- 
quired less switching and a decrease 
in loading time. The next step would 
be the use of a continuous loader that 
would operate economically in hard 
rock and a larger car, or cars (which 
have already been developed to a 
limited extent). 

Considerable work has been done 
with diesel locomotives. Blue River 
Constructors started out using diesels 
but have gradually changed to a com- 
bination of diesel and battery. While 
reasons are not absolutely clear at 
the moment, a smog condition was 
encountered that persisted with the 
use of diesel locomotives. While fog 
is a common occurrence in a long 
tunnel at this altitude, smog is that 
much worse. In addition, the faster 
the locomotive moved, the more ni- 
trous oxide was obtained. Nitrous 
oxide from both the powder and the 
diesels has been kept well below re- 
quirements, however. In conjunction 
with both the Federal and State Bu- 
reau of Mines a rather thorough 
check has been maintained on various 
gases. 

It has been customary in this type 
of operation to use track of a weight 
and gage that would meet the most 
adverse conditions. Although tables 
indicate that 45-lb rail could be used, 


a 56-lb rail is more satisfactory be- 
cause track maintenance is much less. 
The gage is 24 in. Equipment is 
normally twice the track gage: there- 
fore it has been found that in this 
size tunnel, with all the pipe lines in- 
cluding pump lines, clearance is a 
problem. A regular railroad system 
of block signals operated by pull 
switches is in use. 

Although the conventional type of 
steel rib supports are being used, roof 
bolting has become predominant in 
certain types of ground. In rock por- 
tions of the tunnel, due to the length 
of time the ground has to remain 
open before concreting, it has been 
necessary to go back and roof bolt 
those portions. In addition, guniting 
has helped stabilize those sections in 
between the roof bolts. However, to 
use roof bolts continuously and elimi- 
nate steel supports entirely is wrong 
and could be dangerous—particu- 
larly in soft and swelling or squeezing 
ground. The majority of accidents 
underground are caused by rock falls. 
which suggests that there is no ab- 
solute criterion as to the type of sup- 
port that will proved complete safety. 

The project is set up to handle 
10,000 gpm from the shaft and 5000 
gpm from each heading. Here again 
the problem of pump capacity pre- 
sents itself. With the proper use of 
feeler holes and grouting it is possi- 
ble to prevent any excess flows of 
water. In case of a sudden inflow, 
especially on a downhill heading, it 
is believed that sufficient capacity is 
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available to prevent a flooding con- 
dition. 

The electrical system, while not 
novel, uses 4160 volts underground. 
This was brought about by transmis- 
sion problems more than anything 
else. In addition, a dry-type trans- 
former is being used underground. 
While over-capacity may be the con- 
sideration, unexpected power de- 
mands can be handled without a 
shortage of power. 

Engineering, surveying and com- 
pliance with the specifications are a 
function of Tipton and Kalmbach. 
Blue River Constructors are responsi- 
ble for driving and lining the tunnel 
and for related operations. More than 
550 men are employed by the com- 
pany for the excavation phase of the 
project. However, in addition to the 
manpower required for the tunnel 
which will average about 105 men 
per heading, including overhead per- 
sonnel, a number of men are involved 
in sinking and lining the gate shaft 
at the intake end of the tunnel and 
the surge chamber at the discharge 


end. In addition, during the summer 
a gravel plant was installed to pro- 
duce the aggregate necessary for lin- 
ing the tunnel on the west side. Next 
summer it will be in operation on 
the east side. In addition to maintain- 
ing a yard in Denver for material 
and supplies, and rail deliveries, all 
trucking is handled by the company. 


Competition Important Factor in 
Labor’s Output 


The AFL-CIO heavy construction 
unions are the principal labor or- 
ganizations involved in tunnel work. 
Labor relations, of course, is one of 
the most important phases of the 
work, and in order to make a tunnel 
crew “click,” so to speak, a sense of 
competition and loyalty must de- 
velop. It is not so much a question 
of footage, although footage is a 
standard commonly used—it is a 
question of all the ramifications in- 
volved to get the footage and line the 
tunnel afterwards. 

As mentioned heretofore, there is 


a constant effort being made to im- 
prove schedules, advance and costs, 
and the successful tunnel contractor 
must, of necessity, not only learn 
from his own experience but be able 
to draw upon and use the ideas and 
experiences of others—whether they 
be tunnel contractors or those in the 
mining industry. Considerable prog- 
ress has been made in the way of effi- 
ciency, but there is still room for 
even more improvements. Cutting a 
minute of a cycle eventually adds up 
to a major improvement. Mechaniza- 
tion and increase in size of equipment 
have all contributed to the above. 
From our own experience Blue River 
can drive a tunnel about 12 percent 
faster than it could eight years ago 
with about the same manpower, pro- 
vided comparable conditions exist. 

Due to the scope of the Roberts 
tunnel, there is an excellent oppor- 
tunity to improve on present meth- 
ods providing it does’ not interfere 
with required progress. Improve- 
ments are possible, not only in driv- 
ing. but in concreting as well. 


IN TACONITE 
(Continued from page 42) 

standard bottom load, 50-lb sacks of 
prilled amonium nitrate are poured 
into the hole up to a pre-determined 
stemming height, with a 51-lb 
primer being placed near the top of 
the prill column. No. 2 fuel oil at the 
rate of one gal per 100 lb of prills is 
then metered into the hole from a con- 
ventional fuel oil delivery truck. The 
ammonium nitrate and oil mixture 
results in a column density of about 
23 lb per ft of hole. The current prac- 
tice of adding fuel oil in the hole has 
yielded a saving in time and labor 
over the previous practice of adding 
fuel oil to the individual sack of prills, 
and to date, the fragmentation has not 
suffered. 

In holes where the water rises just 
slightly above the standard bottom 
load, sufficient waterproof cartridges 
are placed in the hole to reach above 
the water table. A small quantity of 
ammonium nitrate lumps is_ then 
poured into the hole to seal off the 
annular opening between the car- 
tridges and the wall of the hole. The 
remaining part of the hole is loaded 
with ammonium nitrate prills in the 
same manner as if it were dry. 

Continuous experiments are being 
carried out which will permit a still 
greater utilization of ammonium ni- 
trate prills. 


Big Shots Are the Rule 


Currently, the typical taconite blast 
averages 300,000 long tons and in- 
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volves some 230 holes loaded with 
175,000 Ib of blasting agent. This 
provides Erie with enough rock for 
about five days of production. It 
appears that a blast at least this large 
is required to minimize delays to a 
railroad operation producing over 
60,000 long tons of rock a day with 


a relatively few number of working 
areas. 

The fragmentation and results ob- 
tained from using ammonium nitrate 
prills have been highly satisfactory, 
and their use has been a major factor 
in cutting costs in Pickands Mather’s 
open pit mining operations, 


STEMMING 


AN 
35 FT PRILLS 
— —Shovel 
grade 
5 ~~ PRILLED 
| \ TNT 


Table II 


Loading A Typical Dry Blast Hole With 


Ammonium Nitrate 


Depth 35 ft. 
Hole Spacing 20 x 24 ft. 
Subgrade 5 ft. 
Stemming 7 ft. 
LOADING DETAILS 
3 6-in. cartridges 135—sIb. 
TNT 100 
1 primer 2214 
AN prills 500 
1 primer 514 
Total Ib. 


POWDER FACTOR 
763 
1309 
0.58 x 2.45 — 1.45 Ib. per cu. yd. 


= 0.58 Ib. per ton 


| 
| 
| 
| 
| 
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Are A-C Sections 


PRACTICAL 


in a D-C Mine? 


Adaptability of the existing underground power system 
. . . use of existing equipment . . . cost of a second un- 
derground transmission system . . . equipment mainte- 
nance costs . . . improved features of a-c power systems 
and equipment—all of these factors will govern any deci- 
sion to install a-c sections in d-c mines 


By 


JAMES G. WILEY 


Electrical Engineer 
Rochester & Pittsburgh Coal Co. 


HE practicability of using a-c 

equipment in an existing d-c 
mine is affected by various economic 
considerations. After looking at these 
items, one may be in a better po- 
sition to make the correct decision on 
use of a-c equipment in a d-c opera- 
tion. 

Items to be considered are: adapt- 
ability of the existing underground 
power system; use of existing equip- 
ment; cost of a second underground 
transmission system; equipment 
maintenance costs, and the improved 
safety features of a-c power systems 
and equipment. 


Existing System Considered 


The first consideration is the exist- 
ing underground power system. Is 
it an a-c or d-c system? If it is an 
underground a-c system, is it ade- 
quate for additional load and of a 
suitable voltage to prevent excess line 
regulation with 440-volt current face 
equipment? An underground a-c sys- 
tem must consist of a suitable power 
transformer, with a neutral ground- 
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ing resistor; a circuit breaker with 
overcurrent and ground protection; 
a mine power cable consisting of 
three individually shielded phase 
leads with ground wires, or in- 
dividually shielded conductors with 
provisions for monitoring ground 
wire continuity. The system voltage 
should be a minimum of 2300 in 
order to keep mainline transmission 
cable to a nominal size. Provisions 
for tapping the main high voltage 
cable is required, preferably a cir- 
cuit breaker with a separate ground 
wire monitoring scheme for the 
branch circuit high voltage cable. 
If the existing underground system 
is d-c, little can be done toward use 
of a-c equipment without the expen- 
sive installation of a complete a-c 
system. Because it is not practical to 
make a changeover to an a-c system, 
it may be more practical to extend 
surface high voltage lines to appro- 
priate locations and drill a borehole 
to provide entrance for a high voltage 
system. In most cases where surface 
substations are employed, it would 
be more economical to extend the 


surface transmission system, rather 
than install an underground high vol- 
tage transmission system. 


What Equipment Is Available? 


The availability of existing d-c 
equipment may influence the use of 
d-c and a-c equipment on the same 
section. This is the arrangement that 
Rochester & Pittsburgh Coal Co. has 
at its mine in northern West Virginia. 
The main underground transmission 
system is 4160 volts, which the com- 
pany had been burying on the bottom 
until recently. Permission was then 
secured to suspend the cable from the 
roof, so that now the mine is able to 
extend its main transmission system 
much cheaper and easier. On these 
combination sections, the boring-type 
mining machines use a-c, while all 
service equipment is operated on 250 
volts d-c. The reason for having 250 
volt d-c on the service equipment is 
that this is the only mine which the 
company operates on 250-volts d-c, 
and the equipment was in too good 
condition to scrap. The big problem 
on these sections is the time and ma- 
terial required to keep both a-c and 
d-c feed lines up to the face area. 
The d-c load is practically the same 
as it was with conventional d-c equip- 
ment, so that the mine must continue 
to keep a 1000 MCM feed line, and 
return, in the section. 

It is felt that even with the problem 
of keeping both a-c and d-c feeders 
up to the face, it is still a better ar- 
rangement than having d-c boring- 
type continuous mining machines. It 
has been the company’s experience 
with one d-c boring-type machine 
that, due to the concentrated load, it 
requires a minimum 200-kw motor- 
generator set exclusively for the con- 
tinuous mining machine section with 
a separate feed line from the sub- 
station, and that the generator must 
be advanced frequently because of 
rapid development. 


A-C Power Equipment Easier to 
Handle, Costs Less 


The ease of advancing a-c power 
equipment blends itself well with the 
trend to high tonnage machinery, 
with concentrated motor loading and 
rapid advancement. A-C power equip- 
ment is enclosed, skid-mounted and 
can be readily moved. Advancement 
of a-c power centers is much cheaper 
than having to move d-c conversion 
equipment, which normally requires 
a separate substation room, and in 
the case of rotary equipment, a good 
solid foundation. Labor required to 
move an underground power center 

(Continued on page 70) 
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— CvYANAMID 


REAGENT NEWS 


“ore-dressing ideas you can use” 


*Trademark 


makes 
BIG ONES 
out of 


LITTLE ONES 


Wash water fines 
before flocculating 


Wash water fines after 
adding Superrioc 16 


SUPERFLOC 1 


FLOCCULANT 


flocculates wash-water fines ° settles solids quickly 
increases thickener or settling-pond capacity 
aids fine-coal recovery 
assures clear effluent * minimizes stream-pollution 


An incredibly small amount of new Surer- 
FLoc 16 instantly agglomerates wash- 
water fines into large, fast-settling flocs. 
As little as 1 lb. per hour drip fed as a 
%2% solution may treat up to 10,000 gal- 
lons per minute of wash water. Can pay 
for itself out of increased fine-coal re- 


covery. Easy to mix and feed with simple, 
inexpensive equipment. 


ACT ON THIS FREE OFFER 


Write for Surerrtoc 16 Technical Bulletin 
and working sample with full instructions 
for your own plant test. 


ml 


Time 


0 10 20 30 


40 (sec.) 


AMERICAN CYANAMID COMPANY 


EXPLOSIVES AND MINING CHEMICALS DEPARTMENT 


CYANAMID 


INTERNATIONAL — Mining Chemica/s Department 


Cable Address:—Cyanamid, New York 


30 ROCKEFELLER PLAZA, 


NEW YORK 20, N.Y. 


| 
| 
| 

Mexien 1, DP, Mezico 
| 
Cyanidation Process Chemicals 80 pe 
1 
20 


EXPLORATION 


DRILLING TECHNIQUES 


V. N. BURNHART 


Vice President and General Manager 
E. J. Longyear Co. 


in considering the subject of ex- 
ploration drilling, it is natural 
that we should be interested in re- 
cently developed 
tools, materials 
and techniques 
which are today 
or hold future 
promise to be of 
material _ benefit 
to those explor- 
ing for mineral 
deposits. 

In view of the continuous rise in 
the cost of labor and material plus 
the necessity to produce dependable 
drill samples economically, the manu- 
facturers and users of drilling equip- 
ment have together developed a num- 
ber of new tools and techniques which 
are having an important effect on 
today’s exploration drilling, both 
from the standpoint of time, cost and 
securing more representative samples. 

Let us first briefly review some of 
the techniques, materials and equip- 
ment of recent vintage which appear 
to have been important in contribu- 
ting to the improvement of explora- 
tion drilling. 


Drill Hole Circulating Pumps 


Many users of exploratory diamond 
core drilling equipment insist that 
one of the most important items of 
equipment used in core drilling is 
the pumping unit. The primary func- 
tion of the pump in rotary drilling 
applications is to rapidly remove 
cuttings from the bottom of the hole, 
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reefer 


The difference between old stand- 
ard drill rods and the “W” series rods 
is shown here. The “W” series tod 
(right) is larger in diameter and has a 
coupling of a larger internal diameter 
than the old standard rod (left). These 
differences give the “W” series sev- 
eral advantages: (1) the drill string is 
more stable in the hole, transmitting 
less vibration to the drill; (2) the 
smaller annulus between the rod and 
the wall of the hole increases velocity 
of discharge fluid, speeding removal 
of cuttings; and (3) an adequate sup- 
ply of water is more easily pumped 
through the drill string, minimizing 

the burning of bits 


Through the cooperative 
efforts of manufacturers 
and users of drilling equip- 
ment several new tools and 
techniques have been de- 
veloped. These new devel- 
opments are producing an 
important effect on today’s 
exploration drilling by sav- 
ing time, reducing costs 
and providing more reliable 
samples 


presenting a continuously clean sur- 
face to the bit, and to provide an ade- 
quate and continuous flow of the cir- 
culating fluid across the face of the 
bit which acts as a coolant and pro- 
longs the life of the bit. 

With the introduction of the vari- 
able-volume, high-pressure, transmis- 
sion-equipped piston pump and the 
closed-circuit circulating system, a 
substantial saving in diamond bit ex- 
pense has been realized. Concurrently, 
the incidence of “stuck” drill strings 
has been reduced and core recovery 
has increased because the drill op- 
erator, with simple instrumentation, 
can detect a blocked bit or core barrel 
and thus prevent core grinding. The 
availibility of abrasion resistant ce- 
ramic liners and the ball valve as- 
sembly make it possible to effectively 
circulate drill mud. 


Drill Hole Stabilization 


In many poorly consolidated for- 
mations, drilling mud and/or floc- 
culants have made it possible to eco- 
nomically drill and core material 
which otherwise would not have been 
possible except at an exorbitant cost. 
In many instances, it has been only 
through the use of drill hole stabi- 
lizing agents that the target has been 
reached. Materials commonly used for 
this purpose consist of bentonites and 
flocculants such as Aerofloc and 
Separan. 


“W” Series Drill Rods 


The “W” series drill rods were 
adopted as the standard by the Dia- 
mond Core Drill Manufacturers As- 
sociation in 1955. This series of drill 
rods offers a number of advantages 
over the old “E’’, “A”, “B”, and “N” 


rods. 
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The larger diameter with respect to 
that of the drill hole accelerates the 
removal of drill cuttings which, if not 
flushed out, can cause serious dif- 
ficulties in the drill hole. The tighter 
fit substantially reduces rod vibration 
which adversely affects core recovery 
and diamond bit life. The stiffer rod 
and improved thread minimizes el- 
bowing at the coupling and bending 
which may cause twist-offs and ex- 
pensive fishing jobs. 

The larger inside diameter of the 
coupling makes it easier to furnish 
ample fluid at the core barrel and 
helps to prevent overheating the drill 
bit. 


Industrial Diamonds 


The industrial diamond has always 
played an important part in explora- 
tory drilling. It is worth while to note 
that today, in addition to the natural 
diamond, there is available a product 
which is sometimes referred to as a 
“processed” diamond. In many in- 
stances, this type of diamond has 
given very favorable results in the 
United States and particularly, as re- 
ported recently, in Canada where it 
has been used to advantage in drilling 
relatively hard, crystalline rocks. 


Diamond Bit Design 


The design of a diamond bit to 
provide optimum performance in a 
specific rock formation or combi- 
nation of formations occurring within 
specified areas has proven to be of 
creat value to the user. Unfortunately, 
however, many exploratory drilling 
projects are short-lived, and the de- 
velopment of the best design cannot 
be accomplished within the limited 
time available. In such instances, the 
best answer seems to be a good, all- 
around bit made to perform satis- 
factorily under average conditions. 


Each of these unique diamond bit designs was developed over a period of time to 


In those instances, however, where 
exploratory drilling programs endure 
over a period of many months, there 
is an opportunity to carefully analyze 
the conditions and requirements and 
then design a product which will pro- 
vide the best overall results at the 
lowest cost per foot. 

Many examples of the results of 
proper bit design can be cited. Time 
will permit the mention of only a 
few. In drilling a cherty dolomite lo- 
cated in the Lehigh Valley in Penn- 
sylvania, it was found that a small 
stone bit with square crown reduced 
diamond bit costs by 28 percent. 
Again, near Grants, N. M., the prob- 
lem of rapid penetration was solved 
by designing a bit using large dia- 
monds and providing a_ specially 
shaped crown with maximum fluid re- 
lief across the face and around the 
bit. Here, penetration rates were in- 
creased by 100 percent. In northern 
Michigan, a diamond bit was de- 
veloped which reduced the diamond 
bit cost 10 percent and increased the 
penetration rate from 20 to 60 feet 
per eight-hour shift. 

The essential factors involved in bit 
design normally include size, ex- 
posure, shape and quality of diamond, 
conformation or shape of the bit 
crown, relief provided for the cir- 
culating fluid, and the matrix or ma- 
terial which holds the diamond in the 
bit. Optimum results with the dia- 
mond bit can be assured only if there 
is sufficient time and opportunity to 
devclop the design which will most 
efficiently cut those rocks being 


drilled. 


Combination Plug and Core Drilling 


Certain drilling programs can be 
advantageously carried out by utiliz- 
ing two different types of drill rigs; 
namely, the shot hole type drill used 


meet specific drilling conditions. Both resulted in substantial reductions in diamond bit 
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cost per foot drilled 


extensively by the petroleum industry 
and the conventional diamond core 
drill. 

In those instances where strata cov- 
ering or material away from the ore 
horizon are not of significant im- 
portance to the geologist, it has been 
found desirable to consider drilling 
that section of the hole (the insignifi- 
cant strata) with the shot hole type 
rig where very rapid penetration rates 
can be realized if the formation is 
relatively soft. As soon as the target 
or mineralized section is reached, a 
diamond core drill with adequate cor- 
ing tools to assure high core recovery 
is used to complete the hole. 


Mobile Drills 


The mobility secured through uni- 
tized truck, trailer and scow mount- 


The Wire Line 
Core Barrel has a 
retractable inner 
tube assembly 
which makes it 
possible to re- 
cover core while 
the drill rods re- 
main in the hole 
Note that the 
latching device, 
which is lowered 
on a Wire Line 
Cable, is here 
gripping. the 
spearhead of the 
inner tube. Up- 
ward pull of the 
cable will bring 
the core-bearing 
inner tube to the 
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ings has contributed substantially to 
increased overall drilling progress. 
Mobility has reduced down time re- 
sulting from rigging and moving op- 
erations from one drill hole to 
another. Since both angle and vertical 
holes can be drilled by using the angle 
hole type mast, the tripod which was 
previously necessary for angle hole 
drilling has virtually vanished. 


Wire Line Tools and Technique 


Since its introduction in 1953, the 
wire line technique together with its 
tools has been adopted and used with 
outstanding success in many parts of 
the world. A few countries outside 
North America in which wire line has 
met with enthusiastic acceptance, in- 
cludes France, Germany, Norway, 
Chile, Peru, Northern Rhodesia. and 
the Union of South Africa. 

As the wire line has been improved, 
the users have found that, in addition 
to greatly improved core recovery in 
difficult coring ground, the wire line 
can also be advantageously applied 
not only to drill holes in excess of 
1000 feet but to shallow holes ranging 
down to 100 feet in depth. It now ap- 
pears that the only serious limitation 
to the advantageous application of 
wire line is in very hard, massive 
formations where bit life is some- 
what less than 50 feet. 

Now that we have reviewed some 
of the more important recent develop- 
ments which have improved explora- 
tory drilling performance. let us look 
at some results as recorded by a con- 
tracting firm from 1947 through 1957. 
During this period, the average earn- 
ings of drill crews was increased by 
78.5 percent; the cost of supplies 
other than diamond products in- 
creased 121 percent; the cost of dia- 
mond bit products increased 30 per- 
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This powerful four-wheel drive, truck mounted rig is in operation in a mountainous 
section of the Southwest. Considerable time is saved in moving from drill site to drill 
site and in setting up. The rig carries a variable volume-and-pressure pump, rod stor- 
age racks, and uses a hydraulically raised steel mast which replaces the driller’s tripod 


cent. As a consequence, the average 
expense incurred per eight hour shift 
increased 87 percent. However, be- 
cause many of the newly developed 
techniques, materials and equipment 
were utilized, the average sell price 


Variable volume- 
and-pressure trans- 
mission pumps have 
done much to im- 
prove drilling opera- 
tions. By shifting 
aears on the pump 
the drill operator 
can vary fluid and 
pressure output to 
meet conditions in 
the hole. This makes 
it possible to control 
the coring cycle 
through “closed-cir- 
cuit” pumping. The 
latter helps improve 
core recovery and 
minimizes diamond 

bit wear 


was not increased— instead it was re- 
duced 11 percent. 

Also significant is the fact that, dur- 
ing the ten-year period, through the 
application of new methods and tools, 
overall drilling progress was increased 
by an average of some 25 percent. 
This not only helped offset increased 
expenses but shortened the time re- 
quired to complete the drilling pro- 
grams. This reduced the expenses 
borne by the organization providing 
the engineering staff. 


Future Improvements from 
Research and Development 


Recognizing that research and de- 
velopment have been effective in 
stemming the tide of increased op- 
erating costs, it is of interest to look 
at some of the future possibilities in 
terms of those things which are now 
under development and which may be 
of considerable value to those engaged 
in exploration drilling. 

(Continued on page 75) 
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By 
JOHN R. KARNAP 


General Manager 
Elm Development Co. 


UGER mining is a relatively new 

development in coal mining. 
Since it was introduced to the in- 
dustry, the method has grown to 
where it now is responsible for ap- 
proximately 10,000,000 tons of coal 
per year. It can be used successfully 
in strip pits and on bench operations 
where coal cannot be economically 
mined by stripping. 

The method can be very helpful 
in proving reserves and quality of 
coal on new properties. By auger 
mining, prospect information and 
access roads are made available be- 
fore deep mining begins if the opera- 
tion is properly planned, engineered 
and supervised. 

With the early augers the machine 
operator had little control over the 
direction of the auger head as it 
penetrated into the coal. The maxi- 
mum depth of auger holes was limited 
to 60 ft, with the average less than 
45 ft. 

In the early 1950’s improved ma- 
chines were put on the market. These 
augers were available in diameters 
ranging from 24 to 60 in., with a 
maximum drilling depth of 150 to 
220 ft, and were capable of pro- 
ducing over 700 tons per unit shift. 
However, the smaller diameter auger 
production was low, and thin seams 
and thin coal areas were skipped. 

In July 1957 a 24-in. diameter 
twin auger was introduced. This 
machine has made possible the profit- 
able augering of thinner seams of 
previously developed coal properties 
as well as the development of new 
properties. 


Twin’s Production Comparable to 
That from 36-In. Auger 


The new auger unit is 34 ft long, 
19 ft wide and 15 ft high. It carries 
twenty-two 1214-ft auger sections 
and two 24-in. auger heads tied to- 
gether by a steel bar connecting two 
tapered roller bearings. Powered by 
two diesel engines, the twin auger 
has a maximum drilling depth of 150 
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HIGHWALL AUGERING 


Five - man crews 
average 420 tons per 
shift in 30-in. coal 
seams with a 24-in. 
diameter twin auger 


ft and weighs 26 tons. One 175-hp 
engine feeds the augers into the coal 
by a self-driven winch that pulls the 
carriage along its rail mounted 
frame. One 100-hp engine drives a 
hydraulic system that operates: a 
30-in. conveyor which carries coal 
from the auger to the haulage trucks: 
an overhead crane, and frame jack 
lifts located in the four legs. The 
jack lifts are eight in. in diameter 
with a lift of 54 in. This allows drill- 
ing over and under large partings 
and drilling overlapping holes. 

Production obtained from the twin 
auger is nearly double that obtained 
with a single auger the same size in 
diameter, with an initial investment 
approximately one-third more. 

The twin cutterheads work close 
enough together to permit the rib of 
coal above and between them to be re- 
moved during the auger operation, 
and calculations show the total re- 
covery of the augered area is in- 
creased by ten percent. 

Elm Development Co. records 
show the 24-in. twin, which is the 
smallest, produces tonnages which 
are comparable to that from a single 
36-in. auger, which in turn provides 
tonnages sufficient to command a 


With a Twin Auger 


volume market as well as justifying 
the initial development cost of the 
auger operation. 

Some of the seams that have been 
developed for augering as a result of 
the twin auger are Jellico, Hazard 


No. 4, Swanee, Powellton, Sewell, 
and many seams with thin coal above 
and below large partings. 


Five-Man Crew Used 


The equipment required for an 
auger operation depends upon the 
type of job to be done. For example, 
the equipment used on Elm Develop- 
ment’s present bench operation. op- 
erating in 30-in. coal, consists of one 
D-8 facing bulldozer, one D-8 bull- 
dozer that moves the auger along the 
highwall, and one Model 28, 24-in. 
Twin Compton Auger. 

Five men are employed to operate 
the twin auger each shift. Of these, 
one operates the facing dozer, one 
operates the carriage, one operates 
the hydraulic system, and two handle 
the auger sections and operate the 
pull dozer at the end of each cycle. 

The number of trucks used in con- 
junction with the auger unit depends 
on the length of haul and road con- 
ditions. 
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The twin auger has a maximum drilling depth of 150 ft and weighs 26 tons 


Unit Averages Fifteen 100-ft 
Holes Per Shift 


Maximum depth the auger will 
drill is 150 ft. However, rolls and 
highwall conditions have cut Elm 
Development’s present average depth 
to 100 ft. The completion of each 
hole is a cycle, and an average of 15 
cycles are completed in an average 
74-hour shift, or 28 minutes per 
cycle. Production averages 420 tons 
per shift or 28 tons per cycle. 

The information listed below is 
posted on the mine map each week 
after an area has been completed, 
and shows the exact location of out- 
crop, changes in seam heights, and 
the quality that can be expected in 
different sections of the deep mine. 

Number of holes augered per day —-——— 

Ft of outcrop used per day ~ a 

Tons of material augered per day ————— 
Tons of material per hole Seen 

Tons of material per ft of outcrop ————— 

Depth of each hole oe 
Analysis of coal! per shift and the percent of each 
size coal shipped per day. 


ARE A-C SECTIONS PRACTICAL 
IN D-C MINES 


(Continued from page 64) 


is a bare minimum, because there is 
less detailed work than is required 
with d-c machinery and switchboard. 
The extension of a-c transmission 
cable is less expensive and easier than 
its counterpart, the d-c feed line. A-C 
cables, under 7500 volts, usually have 
preassembled couplers, with cable 
size being smaller, making it simpler 
to install and couple up. Likewise, re- 
covery of a-c cables is easier and 
cheaper. 

Cost of a-c power equipment is 
much less than equivalent d-c equip- 
ment. The cost of the power trans- 
former for an a-c installation is about 
25 percent of the cost of equivalent 
conversion equipment. An additional 
piece of equipment required for an 
a-c installation is an underground 
switch house, for branching off the 
main transmission cable. The cost 
with the additional equipment is well 
below half the cost of d-c conversion 
equipment. Transmission cable costs 
make up the greatest portion of the 
a-c installation cost and, being a 
much smaller size for the a-c instal- 
lation, should about equal the cost 
of the larger cables required for the 
d-c installation. 

Another important factor is that 
power operating costs with an a-c 
system are less. D-C_ conversion 
equipment is usually run continu- 
ously, so that considerable energy is 
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non-productive; with a transformer, 
only a small excitation current is re- 
quired. Also, in d-c conversion equip- 
ment the efficiency is much less than 
in a transformer. Line losses on a-c 
installations are much smaller, due 
to the fact that the higher voltage is 
brought closer to the utilization point 
and then is only transmitted a maxi- 
mum of 1500 ft at low voltage. Line 
loss on a d-c system can be as much 
as four times greater than the loss on 
a low voltage a-c system. 


Less Maintenance with A-C 


The electric::] maintenance require- 
ment on a-c systems is practically 
non-existent as compared to a d-c sys- 
tem. Because there is no need for 
conversion equipment, there are not 
the maintenance problems of a nor- 
mal d-c substation. At the machine 
there are no brushes, commutators, 
or complicated starting controls to 
maintain. Motor failures, due to high 
current caused by low voltage, is no 
longer a problem because the a-c 
motor will not run when the voltage 
drops much below normal. Cable 
lengths are limited so that voltage 
regulator is always kept within nor- 
mal range. 

Location of cable faults on a-c 
equipment trailing cables is some- 
what of a problem because, like 
d-c faults, the fault usually clears be- 
fore any visual damage is done to the 
cable. There are fault detectors on 
the market which have proven ade- 
quate for finding the various types 


of faults. 

One problem yet to be solved with 
high voltage a-c systems, is a means 
of locating faults in the high voltage 
cables. Although there are systems 
developed for utility service, they are 
not practical for mine service, being 
too complicated and expensive. 

The improvement in safety of a-c 
power systems over d-c systems is 
impossible to evaluate. Ground con- 
tinuity check circuits, continuously 
monitoring continuity of ground 
wires, prevents operation of the sys- 
tem in the event of loss of grounding 
continuity by immediately removing 
power from the cable. A ground 
limiting resistor at the transformer 
neutral limits the voltage rise above 
ground during fault conditions, to a 
safe value, and immediately removes 
all power on the underground system. 
Ground fault relaying at the under- 
ground load center limits fault con- 
ditions on portable mining equip- 
ment and immediately isolates faulted 
equipment. 

Use of a-c power equipment with 
a properly engineered protective sys- 
tem has greatly eliminated the fire 
hazard present with d-c equipment, 
because faults clear quickly and are 
normally confined inside the cable. 

It is a foregone conclusion that 
the a-c power system will replace the 
d-c systems in mining operation, but 
as for the use of a-c equipment in d-c 
operations, that will have to be de- 
cided on an individual basis of each 
operation. 
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construction industry 
looks to 


The right design, the right steel, the right 
shape make ESCO Points and Adapters 
right for every digging condition. 


Electric Steel Foundry Co., PortLanpd, OREGON 


See reverse for shapes and size range> 


j 
th 
= 
: 
> = . 
f 
| 
| A 


Here are the points to remember... 


ESCO 12M Points are the toughest you can buy. De- 

12M veloped through years of research for the construction 

industry, cast ESCO 12M is carefully heat treated to 

ALLOY STEEL produce the finest steel made for the severe shock and 
abrasion encountered by points and adapters. 


RIGID QUALITY 
CONTROL TESTS 
ASSURE 
TOUGHNESS, 
HARDNESS 


8 POINT SHAPES 


You can select from eight different shapes to- 


find the point that matches your digging con- 
ditions. ESCO Points are designed by bucket 
and excavation specialists who know how to 
achieve top digging performance. The self 
sharpening design of an ESCO Point makes it 
start sharp and stay sharp. 


GENERAL PURPOSE ROC ROCK PICK 


RIPPER 


ESCO Point shapes start 
sharp, stay sharp and last longer 


under any digging condition 


Every ESCO Point is Brinell tested to 
assure the exact degree of shock-absorb- 
ing toughness and abrasion-resisting 
hardness for longer digging life. Be sure 


to look for the Brinell mark on every 
ESCO Point you buy. 


ESCO Points and Adapters 
for all digging equipment 


Your local ESCO dealer can supply Points and 
Adapters for all your digging needs. By using 
ESCO Points and Adapters on all your equip- 
ment you can cut costs further by reducing your 
point inventory and consolidating purchases. 
Call your ESCO dealer today for details. He’s 
listed in the yellow pages of your telephone di- 
rectory. Or, write direct. 


Electric Steel Foundry Company 


2178 N.W. 25TH AVE. *. PORTLAND 10, OREGON 
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Principles of the Flow of Crushed Materials 


By 
A. W. JENIKE 


Project Director, and 


P. J. ELSEY 


Assistant Director 
Bulk Solids Flow Project 


and 


R. H. WOOLLEY 


Research Engineer 
Utah Experiment Station 
University of Utah 


5 ps the mining engineer the failure 
and flow of rock masses are every 
day problems. Both these problems 
belong in the field of stress analysis: 
it would seem therefore that the min- 
ing engineer should be an expert 
stress analyst. The fact, that for the 
most part he is not, is but evidence 
that stress analysis of rock masses 
has not been developed to the point 
where it is of value in predicting the 
behavior of rock. 

For a successful stress analysis we 
need to know the stress field and the 
strength properties of the rock 
throughout the mass. If we know 
those, we can predict how the rock 
will fail and how it will flow. It may 
be difficult to obtain the answers, but 
with the advent of the computing 
machine there is no doubt that in due 
course all typical problems will be 
worked out mathematically. In the 
order of complexity, the first problem 
which suggests itself for analysis is 
the failure and flow of crushed ma- 
terial; here we already have some 
concrete solutions. The next problem 
is that of unbroken soft rock, and 
the last and the most complex is the 
problem of unbroken hard rock, be- 
cause there the difficulties are com- 
pounded by the geological history of 
the mass and the resulting unknown 
residual stresses. In soft rock the 
residual stresses are less significant 
because they tend to dissipate as they 
arise. 


Computer Provides Solution in 
Reasonable Time 


In crushed material the stress con- 
ditions can be predicted with suffi- 


AUGUST 1959 


The failure and flow of rock masses are everyday problems 
to the mining engineer, but stress analysis of rock masses 
has not been developed to the point where it is of value in 
predicting the behavior of rock. Nevertheless, the advent of 
the computing machine offers promise of mathematical solu- 
tion of all typical problems in due time. First in line for 
analysis is the failure and flow of crushed material. 


cient accuracy, provided the material 
is charged into storage without ex- 
cessive impact. However, even the 
solution of failure and flow of 
crushed material is difficult. To illus- 
trate, it will suffice to say that it takes 
six values to describe the stress at a 
point. For instance, the state of stress 
in the infinitesimal cube (figure 1) 
is described by three pressures o;, o2 
and o; and three shears 712, T23, T31. A 
complete solution requires the de- 
termination of these six values at 
every point of the mass. Analytical 
solutions are not available; it is 
necessary to use finite difference, 
numerical methods, and it is only 
with a computer that one can hope 
to arrive at solutions within a rea- 
sonable time. 

The possibility of using experi- 
mental stress analysis should not be 
overlooked. However, a number of 
obstacles stand in the way. In the 
first place, if we want to measure the 
stress at a point in the rock, we have 
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Fig. 1. The state of stress in an in- 
finitesimal cube is described by three 
pressures and three shears. A complete 
solution of the stress conditions in a 
mass of crushed material requires the 
determination of these six values at 
every point of the mass. Only the use 
of a computer offers hope of solution 
within a reasonable time 


to place some kind of a gage there. 
Irrespective of the problem of placing 
the gage, we have the very serious 
complication of local stress redis- 
tribution due to the withdrawal of 
some of the material from the point 
in question and the replacement of 
the material with a gage which is 
likely to have different stress-strain 
relations, thus affecting the measured 
values. And then we need six gages 
to give us the six stresses at the 
point. These difficulties seem to make 
it impractical to use gages for pur- 
poses other than checking an esti- 
mate or a mathematical analysis. 

So far as the strength of materials 
is concerned, methods have been de- 
veloped to measure the strength of 
rock* and of crushed material. 

The reader will note that from the 
beginning the authors have men- 
tioned the failure of material and the 
flow of material. This has been done 
purposely to emphasize that we have 
here two distinct stress-strength con- 
ditions. Failure refers to an abrupt 
development of slip planes in a pre- 
viously stable material. This is ac- 
companied by a volumetric expan- 
sion of the material. Flow refers to 
the state in which material is con- 
tinuously flowing through a defined 
channel. During flow the volumetric 
change is small and it may be either 
expansion or contraction. 

Failure seldom occurs simultane- 
ously throughout a channel. It usu- 
ally proceeds by steps which may 
follow each other immediately or 
may spread over minutes, days and 
months. For instance, subsidence 
often takes years to break through 
to the surface. One reason for this is 
that as the bottom layer of the rock 
fails, expansion takes place and the 
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broken rock fills out the vacant space. 
It takes time for the broken rock to 
reconsolidate sufficiently to cause a 
new vacant space to develop into 
which a higher layer of the rock can 
expand. 


Experiment Station Studying Stress 
and Velocity Fields 


At the Bulk Solids Flow Labora- 
tory of the Utah Engineering Experi- 
ment Station at the University of 
Utah researchers are now engaged in 
a mathematical study of stress and 
velocity fields for the steady flow con- 
dition of solids in two dimensions; 
later they propose to expand this work 
to some three-dimensional problems. 
This work is carried out under the 
sponsorship of the National Science 
Foundation. The results of this work 
will help in the understanding of the 
failure and flow of broken rock. Note 
the use of the adjective “steady” 
This is important. Considering flow 
from the standpoint of conservation 
of energy, we have a certain energy 
input into the material as the ma- 
terial flows down in the gravitational 
field. Assuming that the velocities are 
sufficiently small for dynamic and 
viscous effects to be negligible, in 
steady flow this energy input is dis- 
sipated through plastic work done on 
the material. For a given material 
the steady flow condition will be satis- 
fied only for certain shapes of the 
channel. For other shapes the input 
energy may be too small to do the 
necessary plastic work and material 
will stop flowing. For still other 
shapes, the input may be in excess 
of the energy required to do the 
plastic work in steady flow and that 
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excess dissi- 
pated by pro- 
ducing pulsating 
flow. Scientists 


expect that the 
mathematical a- 
nalysis now in 


progress will as- 

sist them in de- 
termining the most suitable flow 
channels. 

So far as the properties which gov- 
ern the failure of a material are con- 
cerned, it seems that the unconfined 
compressive strength, which the ma- 
terial develops under a given con- 
solidating pressure, is of principal 
As this appears 
to be the most important flow prop- 
erty of a material, it is called the flow 
factor of the material. All solids con- 
solidate to some degree when pres- 
sure is applied to them. Thus, a 
broken ore, which is quite free flow- 
ing when discharged over the head of 
a conveyor on top of a bin, will form 
a pile with an angle of repose of 30 
or 40 degrees, but the same ore may 


Fig. 3. Lower portion 
of experimental bin. 
The  belt-feeder 
under the bin allows 
measurement of the 
pressure of the ma- 
terial flowing onto 
the feeder and the 
pull necessary to 
draw material out of 
the bin 


| 


Fig. 2. Single cell flow-factor testing machine (left) and test 


cell (above) 


form steep craters around discharge 
openings and may dome across those 


openings. The ore under pressure 
from overlying layers has consoli- 


dated and has gained strength. This 
property of materials to develop 
strength as a result of compaction is 
brought out in the flow factor func- 
tion. 

It is necessary to call attention to 
one important factor which can 
greatly modify both the flow pattern 
and the strength of a material. This 
factor is dynamic compaction which 
occurs when material is dropped into 
the bin or on to the storage pile from 
some height. The pressure at the 
point of impact can be appreciable 
even from a stream of fines. With 
large size material, impact pressure 
can exceed by far the pressures of 
steady flow. While the impact of fines 
can be made negligible by spreading 
the stream over a large area of the 
bin, the impact of the large lumps 
cannot be entirely eliminated. The 
impact of the large lumps tends to 
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wedge the material in the flow chan- 
nel and that wedging is particularly 
severe in steep steel hoppers. Wedg- 
ing is least pronounced in flat bottom 
bins which should be the rule for 
coarse ores. In many cases impact 
accounts for the irregularities of flow 
and for the progressive loss of live 
capacity of the storage plate.° When 
arching of material occurs after the 
level of material has been allowed to 
run low in a bin, it is good to check 
whether the stream of falling ma- 
terial does not hit the critical area, 
and to install spreader or deflector 
plates if it does. 

Provided we have eliminated the 
influence of impact, the channel 
which material will form after fail- 
ure seems to depend mainly on the 
shape of the outlet, on the flow-factor 
of the material, and on the time ma- 
terial is allowed to compact. 


Strength Dependent On Fine 
Material 


Now a question arises: how can 
we measure the strength of a ma- 
terial composed of all sizes from fines 
to large lumps? The strength of a 
chain is that of its weakest link. 
Similarly, the strength of a material 
is that of the frictional and cohesive 
forces between the particles. During 
failure and during flow, the large 
particles move bodily while material 
shears across the fines. Provided the 
throat of the channel is sufficiently 
large to prevent interlocking of the 
large lumps, the strength of a mass 
of material depends on the properties 
of the fines. Screened coarse ore is in- 
variably free flowing. The coarse par- 
ticles are a passive agent, like ag- 
gregate in concrete, they cannot 
develop strength without fines to bind 
them. Fines, whether in unscreened 
ore or as a screened out fraction, 


often cause material to arch and to 
hang-up. To measure the flow prop- 
erties of a broken material, there- 
fore, researchers screen out the fines, 
compact them and measure their 
strength. 

For testing a direct shear, constant 
strain-rate apparatus, called the 
Flow-factor Tester, is used. The main 
part of the apparatus is a test cell in 
which a specimen of the material is 
compacted and then sheared. (See 
figure 2.) The vertical compacting 
pressure is applied by means of a 
weight, the horizontal shearing stress 
by means of an electric-pneumatic de- 
vice which advances a stem at a con- 
stant rate against the resistance of the 
ring and produces an air signal whose 
pressure is proportional to the force 
acting on the stem. The air signal is 
indicated on the recorder. From six 
tests enough information is obtained 
to determine the flow factor of the 
material for a given time of com- 
paction, moisture content and tem- 
perature. 

It should be stressed that the flow 
factor of a given material is the func- 
tion of the time of compaction, mois- 
ture content of the material, and 
temperature. These parameters affect 
different materials to a different de- 
gree. The metal ores and concen- 
trates that have been tested require 
the consideration of time and mois- 
ture. Thus, if it is expected that the 
plant will be frequently stopped over 
two-day weekends and the moisture 
varies between eight to 10 percent, 
the tests would be carried out for a 
compaction time of 48+16=64 
hours and for two moisture contents: 
8 percent and 10 percent. 

The purpose of the Bulk Flow 
Project is: to streamline the method 
of measuring the flow factor of ma- 
terials; to determine the reasonable 
flow patterns; and to determine the 


bin shapes and sizes which will give 

reasonable flow patterns for ma- 

terials of a given flow factor. 

In the Bulk Solids Flow Labora- 
tory an experimental bin, 42 in. 
square and 12 ft high, is equipped 
with hopper outlets and flat bottom 
outlets varying in width between 
three and 18 in. and in length be- 
tween 15 and 42 in. The lower part of 
the experimental bin is shown in fig- 
ure 3. The belt-feeder under the bin 
allows measurement of the pressure 
of the material flowing onto the feeder 
and the pull necessary to draw ma- 
terial out of the bin. The laboratory 
is equipped with a_ recirculating 
troughed belt conveyor-elevator of a 
novel design® which allows project 
workers to circulate material through 
the experimental bin with a minimum 
of attrition. 
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EXPLORATION 
DRILLING TECHNIQUES 
(Continued from page 68) 

Today we have the man-made dia- 
mond, the phenomenal product of 
General Electric Co. The man-made 
diamond has already found a place in 
our industrial market. It is being suc- 
cessfully applied in diamond wheels 
for shaping hard materials. While 
there are no reports that the man- 
made diamond has been applied to 
diamond core drilling, further re- 
search and development in the near 
future may economically produce dia- 
monds comparable to those which we 
today use in diamond bits. 

There is a new substance known as 
“AM-9 Chemical Grout” which is now 
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in the process of being field tested. 
This material appears to have inter- 
esting possibilities as a drill hole sta- 
bilization agent. In porous, fractured 
or unconsolidated material it can be 
injected ahead of the bit. The grout 
rapidly sets, thus consolidating the 
material so that it can be cored. 

Under development and being tested 
is an intriguing core barrel known 
as “The Rubber-Sleeved” core barrel. 
Tests made by the petroleum industry 
have produced some very encouraging 
results in coring loose sand and 
gravel. 

Percussive down hole drilling tools, 
applicable to small diameter holes, 
are being developed. Likewise, con- 
siderable effort is being expended to 


perfect the small-diameter, turbine- 
type, rotary down hole drilling tool. 
The prospect of successful application 
of down hole drilling tools, because of 
certain favorable economic aspects, 
provides those engaged in explora- 
tion drilling with the possibility of 
substantially increased drilling prog- 
ress, particularly through strata from 
which core samples would not be re- 
quired. 

The manufacturers and drilling 
contractors have found and will con- 
tinue to find, through research and 
development, better tools and methods 
with which to supply the exploration 
needs of a strong and vital mining 
industry actively exploring and de- 
veloping new mineral deposits. 
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PREVENTIVE 
MAINTENANCE 


Low Coal Mining 


By 


WALTER CRACE 
Superintendent of 
Power and Maintenance 
Princess Coals, Ine. 


Princess Elkhorn Division of 
Princess Coals, Inc., has long 
been concentrating on better 
maintenance practices. Every- 
thing from a complete mine 
mechanics course to provide 
necessary trained personnel to 
a unit changeout system of pre- 
ventive maintenance to elimi- 
nate time consuming major re- 
pairs and replacements have 
been utilized by the company 
in a well planned program that 
has paid off in less downtime 
and improved production rates 


HERE are many axioms describing the value of pre- 

ventive measures—the need for an ounce of preven- 
tion, or for a stitch in time. There is an important eco- 
nomic application for controlling the effect by controlling 
the cause. Industry has found how to achieve substantial 
savings by applying preventive action and controls that 
remove or reduce causes of lost man- 
hours, idle equipment and excess supply 
costs. 

At David, Ky., the Princess Elkhorn 
Coal Division of Princess Coals, Inc., 
operates in coal heights of 29 to 33 in. 
These conditions taught the company 
sometime ago the need for a better-than- 
average maintenance plan. The severity 
of competition, within and outside the 
industry, requires the low coal operator in particular to 
bring excess cost factors quickly under control. 


First Need Was Education 


The maintenance and industrial engineering depart- 
ments of Princess Elkhorn have long been concentrating 
on the development of better maintenance practices. One 
of the first needs to be met was the short supply of man- 
power skilled enough to perform the class of repair work 
a good maintenance program required. The need for 
better trained men was discussed with the Mayo State 
Vocational School nearby, and a complete mine mechanics 
course was started at the school. To start the course, the 
company obtained help from several mining equipment 
manufacturers who supplied blue prints, drawings and 
catalogues. Other companies donated or loaned mining 
equipment for class work. Several of Princess Elkhorn’s 
supervisors acted as instructors. 

The full course consisted of 2400 to 3200 hours of shop 
practice and machine work such as lathe, milling machine, 
drill press, shaper, welding, motor winding, panel boards 
and control wiring, blue print reading, drafting and other 
related subjects. Many young men had just returned 
from war services and were looking for work. Untrained 
but willing, they were glad to take this training under 
the G. I. Bill. Upon graduation, Princess Elkhorn, and 
other companies, hired these men as helper trainees in 
maintenance. 

Princess Elkhorn also encouraged present maintenance 
department employees to enroll for special training at 
Mayo in welding, hydraulics, panel wiring and controls, 
and blue print reading. The company paid the full tuition 
and has had as many as 51 men a year enrolled. This 
program is still active. 

In conjunction with the Mayo program, training classes 
on the job were started to improve mechanics. Two-hour 
classes were held twice weekly for ten weeks. Refresher 
courses in hydraulics, panel wiring, lubrication, bearing 
maintenance and gear fits were taught. Question and 
answer discussions were held to teach the technique of 
trouble shooting. 

The company’s own experienced supervisors taught 
most of the classes. Periodically, some mining equip- 
ment manufacturers furnished special instructors, as did 
oil and bearing companies on lubrication and bearing 
maintenance. 

This type of program was followed for three years. By 
this time approximately 30 per cent of the company’s 
underground maintenance force were graduates from 
Mayo State Vocational School. Four are now maintenance 
supervisors and four have been transferred to the pro- 
duction department as foremen. 
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Then A Maintenance Program 
Was Designed 


By 1956 Princess Elkhorn felt that 
it had the trained personnel needed 
for a successful maintenance pro- 
gram. The unit changeout system of 
preventive maintenance was inaugu- 
rated in an effort to eliminate time- 
consuming major repairs and replace- 
ments. Through conferences with 
maintenance supervisors and indus- 
trial engineers, it was determined 
how many complete units on face 
equipment could be changed out 
underground. Approximately 70 unit 
assemblies were decided on. Most of 
these were on three pieces of equip- 
ment: loading machine, shuttle car 
and cutting machine. The life expect- 
ancy or change cycle on all unit as- 
semblies was set by the maintenance 
supervisors from records available 
and from experience. As experience 
dictates, revision is made to the 
schedules both as to the units to be 
included and the frequency of change- 
out. To furnish a foundation for the 
program, several additional unit as- 
semblies were purchased. A_ well- 
planned spare unit supply is impor- 
tant. 

A master schedule board was made 
up showing all of the different unit 
assemblies scheduled for changeout. 
The first column on this board shows 
the unit assembly, the number of ac- 
tive units of this type in service at the 
company’s two mines, the number of 
spare units and the frequency of 
change. The rest of the board is a 
12-month calendar with four tag hold- 
ers in each square denoting a month. 
For any item scheduled for change- 
out, say in March, a red tag is placed 
in the March square. This color de- 
notes that a unit is scheduled for that 
month. The tag contains information 
as to which section and which posi- 
tion the unit is to be changed. When 
the changeout is completed a geen tag 
is placed over the other two denoting 
change completed and ready for re- 
scheduling. At the first of each month, 
maintenance supervisors receive a full 
report showing all units to be changed 
out during that month. Dates of 
changeout completion are filled in by 
the supervisor and returned to the 
maintenance clerk at the month’s end 
for permanent record. 

Good records are vital to the pro- 
gram. There is, of course, the ever 
present danger of initiating too much 
paper work, but there is a necessary 
minimum. 

A full-time clerk was assigned to 
do the paper work and record keep- 
ing. Many different types of forms 
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were designed to gather permanent 
information such as: 


1. Production and delay reports 

2. Equipment check list 

3. Central shop rebuild forms 

4. Unit assembly tag 

5. Unit assembly operating repair 
summaries 

6. Unit assembly changeout sched- 
ule 

7. Monthly summaries of delay 
time 


In setting up these forms every 
effort was made to keep writing time 
to a minimum for the foremen so 
that only a check mark was necessary 
instead of a lengthy written explana- 
tion. 

To provide more effective control, 
the work load for the maintenance 
organization was carefully scheduled. 
Particular care was taken to see that 
third shift maintenance supervisors 
underground were not over-loaded. 
The most important changeout work 
is done on this shift. Hasty work is 
costly. There is a maintenance super- 
visor for each three mechanical units, 
and two mechanics for each unit. 
They are responsible for making all 
unit changeouts, cable replacements, 
and chassis and body repairs on the 
face equipment. 

The unit changeout program under 
favorable conditions would ordinarily 
reduce the work load of underground 
maintenance personnel. In 29 to 33-in. 
coal heights the equipment receives 
more severe wear to frames and chas- 
sis than it would under more favor- 
able height conditions. For this rea- 
son, and because of the transportation 
problems in low coal, the company 
has not been able to reduce under- 
ground maintenance forces to any 
extent. 

Work load on the central shop 
has been greatly increased, but it is 


being performed by the same number 
of men. This has been accomplished 
by re-engineering the shops to fit this 
type of program. 

There were, of course, many details 
of change and improvement involved. 
A few are mentioned as examples. 


And the Shop Was Redesigned 


Desk type work benches with stor- 
age compartments and sliding tool 
drawers were built for each unit as- 
sembly. Each assembly bench was 
completely stocked with parts to build 
that particular unit. Each man was 
assigned a work area in which he 
would build one or more units. Better 
lighting, electric impact wrenches and 
air operated grease guns were pro- 
vided. A special cleaning tank was 
installed for degreasing changed-out 
units before disassembly. The shop 
was insulated and a central heating 
plant installed. Fans were put in for 
summer comfort. 

The company rebuilds its hydrau- 
lic pumps and motors. A special test 
bench was made to test for volume 
and pressure at various speeds be- 
fore the pumps and motors are put 
into service. 

Because height conditions do not 
allow the use of large motors, it is 
often difficult to install a motor that 
is large enough for the job. This 
marginal situation results in exces- 
sive overloading with its effects on 
motor life. In setting up test stand- 
ards, extreme care was used to in- 
sure that motors passing the test 
would give maximum service. 

A low scale volt meter is used for 
testing the drop across fields which 
have been in service. Air gaps are 
kept to the manufacturer’s specifi- 
cations. 

A test unit was built using a hy- 
draulic pump and throttling valve for 
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1958 

Constantly dimin- 
ishing coal heights 
have made the com- 
pany’s_ production 
increasingly 


913.826 


$69,538 


1.003.875 


valuable 


1,119,018 


1952 1953 1954 1955 1956 1957 1958 


Using the same number of mechanized sections, Princess Elkhorn has increased pro- 
duction 35.4 percent since 1952. Delays have been controlled to the extent that a 
substantial amount of this tonnage improvement can be attributed to less downtime 


loading. This pump is driven with a 
V-belt drive by the motor under 
test. One pulley is used on all motors, 
through the use of bushing adapters 
for different shafts. A motor-gener- 
ator set is used for this testing job 
only to insure constant voltage. All 
d-c motors, up to and including 15 
hp, are tested 30 minutes, each ro- 
tation at 100 percent name plate load, 
then 15 minutes, each rotation at 150 
percent load. The speed and tempera- 
ture rise and all test data are re- 
corded for permanent record. 


Other Checks Are Made 


A follow-up check of equipment is 
made underground by maintenance 
supervisors to see if proper lubrica- 
tion methods are being met. When a 
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non-scheduled unit is changed, the 
shop makes a careful inspection to 
learn whether faulty lubrication was 
a cause for the changeout. All per- 
sonnel are notified if poor lubrica- 
tion is in evidence. 

An engine cannot give maximum 
performance when it operates on low- 
grade fuel. Weak power is equally 
damaging to mine equipment. Ade- 
quate circular mil feeder capacity is 
carried on both positive and negative 
to the section nipping points to in- 
sure as near name plate voltage as 
possible. 

Through these improved and more 
exacting standards and _ methods, 
shop personnel have acquired a 
higher level of skill and productivity. 
A wide range of work can now be 


performed. For example, last year th: 
shop redesigned and rebuilt a con 
ventional coal loader into a high ca- 
pacity low coal loader measuring 
2514 in. high and having a 15 in. 
coal line. 


Program Has Worked Well 
in the Tipple 


Application of the unit changeout 
system to the tipples yielded very 
good results. Delays were reduced 46 
percent in a year. In the course of 
bringing the delays under control, a 
better equipped plant was achieved. 

For example, undependable con- 
veyor chain was replaced with belt; 
on chain and flight conveyors, speed 
reducers were changed from spur 
geared to worm geared design; slip 
couplings replaced direct couplings 
on conveyor lines; double and triple 
vibrators were installed in place of 
eccentric shakers; BX armored 
cable was replaced with three-con- 
ductor rubber-covered motor and 
control cable. 


Tonnage Increased 35.4 Percent 


This description likely indicates 
that a preventive maintenance sys- 
tem is an expensive operation. There 
was a substantial initial cost in ac- 
quiring spare units, effecting method 
improvements and modernizing the 
shop. However, these expenditures 
can prove to be good investments if 
they provide a means to convert 
wasted delay time to production time. 

Constantly diminishing coal heights 
have made the company’s production 
time increasingly valuable. Delays 
have been controlled to the extent 
that a substantial amount of tonnage 
improvement can be attributed to less 
downtime. Using the same number of 
mechanized sections, the company 
produced 826,000 tons in 1952 and 
in 1958 over a million tons, an in- 
crease of 35.4 percent. 

In the meantime, maintenance sup- 
plies and parts were undergoing regu- 
lar price increases. The company’s 
ability to improve production held 
its maintenance supply cost increase 
to six cents per ton in the 1952-19538 
period. 

Management has learned again 
that improvement breeds improve- 
ment. Stimulation is felt throughout 
an organization when better methods 
make work more productive and ef- 
fective. Everyone reacts to these ac- 
complishments. This maintenance 
program has made Princess Elkhorn 
a better organization. It intends to 
continue to seek better ways to mine 
coal. 
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L rolling, sandy hills, cov- 

ered with sagebrush and 
brunch grass... . A few isolated 
erosional monuments with the 
sharp hogback ridges of the Gas 
Hills anticline dominating the 
surface. .. . Dry and dusty, with 
whirling dust devils the only 
companions of scattered bunches 
of cattle, jackrabbits and ante- 
lope. ... 

Such was the picture of the Gas 
Hills area of central Wyoming on 
September 13, 1953 when Neil Mc- 
Neice observed the wild fluctuations 
of his $50.00 geiger counter which 
led to the discovery and develop- 
ment of uranium deposits with an 
eventual assured production of over 
$700,000,000. 

This area, known as the Gas Hills 
Uranium District, is located almost 
in the exact geographic center of 
Wyoming approximately 50 miles 
east of Riverton and 70 miles west 
of Casper. 

The bulk of the presently known 
ore deposits are located within an 
area 12 miles in length and three to 
four miles in width, with the larger 
deposits located on and to the west 
of the west flank of the anticline. 
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By 
ALBERT V. QUINE 


General Manager 
Lucky Mc Uranium Corp. 


Ore Deposition Related to Ancient 
Stream Channels 


Geologically, the ore occurs prin- 
cipally in the coarse-grained, rela- 
tively unconsolidated facies of the 
Upper Wind River formation of the 
lower Eocene of the Tertiary period. 
The ore zone appears to be limited 
to the lower arkose sand of the Wind 
River between 200 and 300 ft in 
thickness, and from what geological 
knowledge is available, seems to be 
directly related to ancient stream 
channels which may or may not fol- 
low the present drainage pattern. 

A plan view of the principal ore 
deposits of the Lucky Mc holdings 
definitely shows the meander pattern 
of an old channel with offshoot zones 


apparently related either to the ox- 
bow portions or to tributary influ- 
ence. 

No definite theory of ore genesis 
has been agreed upon; however, a 
concensus of opinion points to the 
leaching out of the extremely low 
grade uranium content either from 
the upper arkosic sands of the Wind 
River or of the White River forma- 
tion of the Oligocene with subse- 
quent redeposition due to the pres- 
ence of some precipitation agent of 
hydro-carbonaceous nature. As very 
little carbonaceous material is found 
anywhere within the formation area 
perhaps it is true, as Eugene Grutt 
of the Atomic Energy Commission 
theorizes, that the natural gas con- 
tent underlying the area provided the 
precipitation catalyst. 

The ore occurs both in single and 
multiple ore horizons with the latter 
often as high as seven zones of vary- 
ing elevations providing, as one 
might surmise, considerable mining 
problems. Both top and bottom of 
the majority of ore zones are undulat- 
ing in character. 

Radiometric equilibrium is _rela- 
tively good in the deeper, unoxidized 
zones; however, the use of a probe 
unit in the oxidized areas is un- 
reliable. 
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The character of the overlying ma- 
terial and the ore zones consisting 
of coarse to fine grained, loosely con- 
solidated sands and sandy shales re- 
quiring practically no blasting makes 
it an ideal situation for low-cost open 
pit operations. 

The open pit operations of the Gas 
Hills area range from small, 300 by 
100 ft, to medium-large, 1200 by 600 
ft. In fact, the Lucky Mc pits, which 
fall in the latter category, when com- 
pleted and connected, will cover an 
area about 8000 ft long, 600 ft wide 
and will average close to 200 ft in 
depth. 

The smaller and usually shallower 
(50 to 100 ft deep) pits, comprising 
mainly the single horizon type, are 
stripped by small scraper-tractor 
units and mined by front end loaders 
or %4-yd shovels. However, Vitro 
Uranium Corp. has been highly suc- 
cessful in the use of a six-yd Marion 
dragline for stripping the waste from 
their unique strip-pit operation that 
is based on the open pit method of 
strip mining in which a 210-ft wide 
strip is mined out and the next suc- 
ceeding parallel strip is overcast into 
the preceding stripped and mined 
area. It is well to remember that in 
this type of operation 30 percent of 
the cast material must be rehandled. 

This type of operation is possible 
in this particular area by the ideal 
conditions under which it becomes 
practicable, such as relatively flat ly- 
ing surface terrain, a flat lying ore- 
body, a single ore horizon (multiple 
ore horizons would normally prohibit 
such a method), fairly regular ore 
outline, an area extensive enough for 
allowing long parallel cuts and an 
ore deposit, in Vitro’s case, not ex- 
ceeding 90 ft in depth. 

The multiple ore horizon deposits 
are almost without exception stripped 
by scraper-tractor-shovel combina- 
tions and mined by shovel and front- 
end loader units. 


Lucky Mc Operations Described 


Although the Lucky Mc operations 
are not the average of the district, 
perhaps a brief description of its 
methods and procedures will serve to 
point up the problems to be expected 
by other large operations which un- 
doubtedly will be present in the Gas 
Hills at an early date. Much of the 
present procedure has been worked 
out by trial and error and is applica- 
ble to all types of pit operations in 
the district whether large or small. 

Lucky Mc classifies itself as a me- 
dium-large open pit operation inas- 
much as a majority of its pits on the 
major trend of the ore deposit are 
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1200 to 1500-ft long, 600-ft wide and 
approximately 200-ft deep. Even 
though all of these pits will eventu- 
ally be joined, the laws of economics 
demand a piece-meal development. 

Exploration-Development: With 
few exceptions there are no ore-out- 
croppings in the Gas Hills area. The 
ore horizons lie from 50 to 400 ft 
below the surface, the shallower de- 
posits being located at the northern 
end of the district and in general 
dipping four degrees southerly, fol- 
lowing the trend of the regional struc- 
ture. 

In areas considered to have ore- 
bearing possibilities, open holes of 
four-in diam are drilled on 400 to 
500-ft centers which are completely 
logged both stratigraphically and 
radiometrically. As ore centers are 
indicated the drill spacing is closed 
to 100-ft grids. Again, all holes are 
logged for stratigraphic and radio- 
metric anomalies. Several regularly 
spaced holes are cored and the ore 
zones are chemically assayed as a 
control for radiometric-equilibrium. 
The reader will note that stress has 
been placed on stratigraphic logging. 
This information is extremely valu- 
able in the calculation of pit perim- 
eters and the equipment required for 
the final pit design. 

All of the drill hole information is 
posted on 100-ft sections and the ore 
zones are connected. From these maps 
ore reserves and economical stripping 
ratios are calculated. As a sidenote, 
the company expects the overall strip- 
ping ratio to approach 30 to 1 on a 
cu yd per ton basis, with the average 
of the district approximating 20 to 1. 
This is a far cry from the old two or 
three to one stripping ratios formerly 
accepted as the limit of economical 
open pit mining. When it is consid- 
ered that since 1934 underground 
costs in the copper mining industry 
have averaged an 18 percent increase 
per year, as compared to an increase 
of about four percent per year for 
open pit costs, it is obvious that open 
pit operations will continue to 
crease with economical stripping ra- 
tios governed only by the hard fact of 
mining the underlying ore at a profit. 

Final pit design including neces- 
sary waste disposal areas is next un- 
dertaken. Starting at the bottom from 
the calculated areal extent of the 
ore deposit and proceeding upwards, 
safety berms, haul roads at maximum 
six percent grades and the maximum 
pit-slopes expected to be used are re- 
solved to give a workable mining ar- 
rangement. 

In this connection it has been 
found that despite the relatively un- 
consolidated type of material the pit 


walls will stand safely without ex- 
treme sloughing at angles of 80 de- 
grees. Actually in the Gas Hills area 
there are pit walls of 90 degrees 
which are standing after two years of 
exposure. 

Lucky Mc’s pits are all designed 
for maximum 70-degree slopes with 
safety berms 25 to 35-ft wide placed 
at intervals dictated by stratigraphic 
conditions. Much stress is placed on 
drill hole logging because it would be 
expensive to enlarge the perimeter of 
a large pit in order to accommodate 
a safety berm not foreseen in the 
original design. 

Mining operations are divided into 
three phases: pre-mine stripping, 
mine control drilling and ore extrac- 
tion. 

Pre-Mine Stripping: Pre-mine 
stripping can be defined as the re- 
moval of that overburden above the 
ore that can be moved as a separate 
unit, without the removal of any ore. 
Obviously, for the economic use of 
dirt moving equipment it should be 
removed in one continuous opera- 
tion—the unit cost is less when vol- 
ume is high. 

In Lucky Mc’s operation, consist- 
ing as it does of multiple ore hori- 
zons, pre-mine stripping could be car- 
ried on in several phases, depending 
upon the thickness of waste material 
between each ore horizon. This situa- 
tion multiplies the mining problems. 

Ideally, the removal of waste in 
the pre-mine stripping operation is 
carried to a plane three to five ft 
above the ore horizon and from there 
the next step of mine drilling for 
quality control is initiated. 

Over 5,000,000 cu yd of waste has 
been removed from the pits to date, 
most of which was moved by the use 
of 20-yd scraper-tractors in combina- 
tion with “push-cats.” The harder 
formations which could not be ripped 
were removed by 21!4-yd_ shovel- 
Euclid truck combinations. 

Mine Control Drilling: Shallow 
hole drilling for quality ore control is 
spaced on 35-ft centers using the orig- 
inal 100-ft grid pattern as a base. 
Dust samples are collected from each 
foot of each hole by means of a duo- 
clone collector (98 percent minimum 
recovery), sent to the laboratory, and 
checked with a beta-gamma scaler. 
All samples out of equilibrium are 
fluorometrically assayed. All assay 
and waste information is plotted on 
sections and a mining plan formu- 
lated. Due to the undulating character 
of ore horizons waste thicknesses 
vary from one ft to as high as 20 ft 
necessitating a rather complete and 
accurate assay plan in order to spot 
equipment to the best possible eco- 
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nomic advantage. It is sometimes nec- 
essary to split the 35-ft centers with 
drill holes, especially where undula- 
tion becomes quite severe. These 
1714-ft centered holes are checked 
with geiger counter probes only. 

As this type of drilling costs from 
35 to 50 cents per ft not including 
the sampling, assaying and engineer- 
ing, there is a limit to the close spaced 
drilling that can be economically per- 
formed. However, experience has 
shown that the 35-ft limit is the maxi- 
mum distance to achieve optimum re- 
sults and have a reasonable expecta- 
tion of finding the ore and waste 
conditions as plotted. 

Ore Extraction: The waste mate- 
rial lying above the ore is stripped 
by use of 24%4-yd or 114-yd shovels 
(dependent on the thickness) in com- 
bination with 15-yd Euclid dump 
trucks. As waste removal approaches 
within a foot of the ore every load of 
waste is radiometrically probed at a 
probe tower at the entrance to the pit 
and the loads directed either to the 
waste dump or the ore blending piles. 

As visual control is relatively non- 
existent, the company uses a probe 
man with each front end loader or 
114-yd shovel used in actual mining 
operations. Each Kenworth eight-yd 
truck loaded with ore stops at the 
entrance probe tower where the tower 
operator, using a three-ft probe cali- 
brated to read direct percentages, 
spot checks the entire load and di- 
rects the truck operator to the appro- 
priate blending stockpile. 

Close ore control with minimum 
dilution is one of the major require- 
ments of a profitable open pit opera- 
tion. The additional pit-probe per- 
sonnel expense to which Lucky Mc 
is subject has been amply repaid by 


the fairly accurate ore control ob- 


tained and the recovery of many tons 
of excellent ore occurring in isolated 
pods. These pods, despite the 35-ft 
drill control system, have a habit of 
“popping up,” and under ordinary 
stripping conditions are lost in the 
waste pile. 

Some inexperienced operators in 
the Gas Hills area, not realizing the 
undulating nature of the ore horizons 
and the consequent requirements for 
accurate ore control, have operated 
on the theory that waste is waste and 
ore is ore, and have attempted to ac- 
tually mine the ore by scraper or 
dragline methods. The resultant ore 
stockpiles, too low grade for the oper- 
ating mills to accept, stand as monu- 
ments to their unwise decision. 

For a semi-arid climate the amount 
of subsurface water is truly amazing, 
especially in the western portion of 
the area. From Lucky Mce’s deepest 
pit, now 50 ft below the water table, 
200 to 300 gpm is being pumped 
from a main sump which is fed by 
a system of pumps and drain ditches. 
Additional water flow is expected as 
the other pits are opened and con- 
nected, probably not, however, in 
direct proportion. 

By such drainage methods the ore 
supply is maintained at about 12 
percent moisture content. However, 
the presence of such water in the 
relatively thin one to five-ft ore zones 
present problems which, under the 
sub-zero winter weather conditions 
common to that area, are almost eco- 
nomically insurmountable. For that 
reason mining plans call for a mini- 
mum 100,000-ton stockpile to supply 
the mill during the worst three months 
of winter. 

The amount of surface rainfall 
would ordinarily present no problem 
—the difficulty lies in the fact that 
usually it comes all at once; conse- 
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quently, a system of surface diversion 
canals and ditches was devised to pre- 
vent catastrophe. The diversionary 
system has already saved pumping 
several hundred million gallons of 
water from the main pits, not to men- 
tion the astronomical losses that 
would have occurred if mining plans 
had been delayed. 

Costs: A general review of strip- 
ping and mining costs in the Gas 
Hills indicate a considerable diver- 
gence, dependent on the nature of the 
ground, topography, size of pit, depth 
of pit, water problems, length of haul 
to disposal areas and type of equip- 
ment in use. 

Listed below are some of the major 
average cost ranges which, from the 
statistics the author was able to 
gather, apparently represent only di- 
rect operational unit costs. No explo- 
sive costs are included. 


1. Exploration-Development: (optional with all 
companies dependent on the individual program) 

(a) Plug hole drilling for radiometric 
$0.50 to $1.00 per ft 
$25. to $40. per ft 
$17.50 per ft 


logging 
(b) Frozen core drilling 
(c) Standard core drilling 
. Pre-Mine Stripping: 
(a) Dragline (including bulldozer auxi- 
liary unit) $0.21 to $0.25 per cu yd 
(b) Seraper-tractor $0.25 to $0.40 per cu yd 
(c) Shovel and truck $0.30 to $0.60 per cu yd 
. Ore Control: $0.35 to $0.80 per ton 
. Mine Waste Removal: $0.60 to $1.00 per cu yd 
. Mining: 
(a) Front end loaders $0.60 to $1.00 per ton 
(b) Small shovels (5/8-yd) 
$0.80 to $0.90 per ton 
(c) Large shovels (1-1/2-yd) 
$0.55 to $1.00 per ton 
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6. Explosives: 

Practically all operations are able to strip 
and mine without the use of explosives, the 
more compact formations being easily broken 
by the use of ripper-dozer combinations. At 
those operations requiring a small amount 
of blasting the cost on an overall pit should 
not exceed one to three cents per cu yd us- 
ing ammonium nitrate prills. 


Although no underground mining 
operations for the deeper ore zones 
(250 to 450 ft) have been attempted 
as yet in the Gas Hills proper, at least 
one is in the formative stage and it 
will be interesting to note that com- 
pany’s approach to a mining method, 
ground support of unconsolidated 
materials, water problems and venti- 
lation problems resulting from radon 
and natural gas infiltration. 

To the author’s knowledge no spe- 
cific plans have been formulated as 
yet in the area for the recovery of 
minor offshoots of ore from the walls 
of the present pits. 

If any reader is interested in learn- 
ing more about the Gas Hills, the 
author can only repeat those famous 
words—‘Come up and see me some- 
time!” 
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Oleic acid constant 7 
60 \ at 0.5 lb/ton ilmenite 
a Al (NG ») \ Frother, Dowfroth 250 / fi 
3 5 
3 Prother, Dowfroth 2 Fe(NO,), \ vircon 
\ Pb(C,H \ fi Armac C-D constant at 0.5 lb/ton 
\ 2° 2/2 
Co(NO), \ \ HCl constant at 3.2 lb/ton 
NiSO, 
\ 
Ce(NO,), --*@+-- § | monazite | 
Ol 0.2 038 OA O5 0.2 0.3 0.5 29 32 2 3 1 5 
A Concentration of olcic acid (Ib/ton) B Concentration of salt (Ib/ton) C Concentration of NaF (lb/ton) 


Monazite FI 


The minus 200-mesh 
fraction of monazite placer 
material is not efficiently 
processed by jigging. Here 
is a report which describes 
successful experiments in 
recovery of monazite fines 
by flotation 


REQUENTLY a mineral is ex- 
ploited for some minor impurity 
rather than its principal metal con- 
stituent. A few examples would in- 
clude: gold in pyrite, silver in galena 
and beryllium in beryl. Another ex- 
ample is monazite. In recent years 
monazite has been processed for a 
minor component, namely thorium. 
Until recently monazite also sup- 
plied commercial needs for cerium 
and lanthanum. At the present, how- 
ever, basnasite from California ap- 
pears to have supplanted monazite 
as a source for those metals. Mona- 
zite’s future apparently centers 


* CG. S. Sidhu was a recent graduate student 
metallurgist at the University of Idaho. This 
article summarizes his thesis ‘Flotation of 
Monazite.”’ 

Ernest Oberbillig was the major professor 
who initiated this study and is presently a 
consulting engineer in Boise, Idaho. 
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By 
GURCHARAN SINGH SIDHU 


and 


ERNEST OBERBILLIG* 


around its minor accessory metals 
such as_ thorium, praseodymium, 
neodymium, erbium, europium, ga- 
dolinium, holmium, lutetium, sama- 
rium, terbium, thulium, dysprosium, 
ytterbium and yttrium. Jet-age metal- 
lurgy could overnight make anyone 
or several of the above listed rare 
earth elements as much a part of our 
daily parlance as lead or zinc. For this 
reason, along with the fact that Idaho 
has large reserves of monazite, it 
was considered expedient that mona- 
zite research studies be initiated. 
Monazite is a placer mineral. Al- 
though vein monazite has been found 
in Idaho, the chief sources for this 
mineral are placer deposits. 


Recovery of Fine Monazite By 
Flotation Tried 


By means of placer jigs on dredges, 
monazite is recovered from the gravel. 


otation 


Jig efficiency drops rapidly for par- 
ticles smaller than 200 mesh. To re- 
cover this presently lost fraction some 
set-up such as a stationary land-plant 
with Denver-Buckram tables might 
serve. Gravity concentration of these 
fine sizes would produce a concen- 
trate consisting largely of monazite. 
zircon, ilmenite and garnet. Electro- 
static and electromagnetic methods 
appear unsuitable to separate this 
subsieve concentrate. The problem re- 
ported here is the attempt by flotation 
to separate these minerals. 

Essentially monazite is a phosphate 
of the cerium metals. Ilmenite, of 
course, is the oxide of iron and ti- 
tanium. Garnet and zircon are sili- 
cates. Therefore, the minerals to be 
separated by flotation are two sili- 
cates, an oxide and a phosphate. 

Samples of the four minerals—gar- 
net, ilmenite, zircon, and monazite 
were prepared by grinding and classi- 
fication to approximate the minus 
200-mesh sands expected from a fine- 
sand gravity recovery system. 

Flotation tests of 20-gram samples 
of these prepared minerals were made 
with a small, glass, pneumatic labo- 
ratory test cell. 

Monazite flotation was studied by 
testing recovery with emulsified oleic 
acid and various pulp modifiers and 
activators. A summarized conclusion 
of this work follows: 

(1) The largest efficiently floatable 
particles of monazite were found to 
be 100-mesh (147 micron) in size. 
Particles 65 mesh in size were re- 
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coverable to an extent of only 60 per- 
cent. Graph A shows this. 

(2) Acid and base pH modifiers 
were all depressants with oleic acid 
as the collector. Sodium carbonate in 
moderate quantities, however, de- 
creased recovery only slightly. Sul- 
phuric and phosphoric acids along 
with caustic soda, even in small quan- 
tities, were powerful depressants. 


(3) Calgon was found to be an | 


extremely powerful depressant; so- 
dium silicate was next in order, with 
tannic acid appearing to be the least 
depressive. 

(4) Several metallic salts showed 


a peculiar “dip” in the recovery curve | 


as shown in graph B. Lead acetate ex- 
hibited strong activator qualities at 
all concentrations up to three pounds 
per ton. 

This series of flotation tests of 
monazite with oleic acid demonstrated 
the commercial possibility of re- 
covery by flotation. 


Separation From Accessory 
Minerals Feasible 


The use of positive (silicate floater) 
reagents was indicated for the flota- 
tion of zircon and garnet and their 
possible separation from monazite. 


Armac CD, as shown in graph C, ap- | 


pears to have effected a separation of | 
the silicate minerals from monazite. | 


This is a reversal of the usual tech- 
nique; here the monazite was left in 


the non-float “tailing”. While both | 


sodium 
acid were used, later tests showed 


fluoride and hydrochloric | 


hydrofluoric acid alone was sufficient | 


for the same result. 

A separation of garnet and ilme- 
nite appeared feasible using Armac 
CD and ferric nitrate as depicted 
by graph D. 

Graph E shows the separation of 
monazite from zircon, illmenite and 
garnet when varying the Armac 
12-D (collector) concentration. 

This series of tests with the posi- 
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E Concentration of Armac 12-D (lb/ton) 


tive collectors indicate that mona- 
zite can be separated from most sili- 
cate minerals. Preliminary tests also 
point out the possibility of floating 
thorite (thorium silicate) while leav- 
ing monazite in the non-float product. 

In retrospect, monazite reacted to 
the various flotation reagent schemes 
much like it was believed that a phos- 
phate mineral would. 

This short article, corresponding 
to a mere abstract of the original 
work, is not intended to include de- 
tails of all the various tests. The com- 
plete thesis is available at the Uni- 
versity of Idaho, Moscow, Idaho. 


LOW INSTALLED COST 


All HARDINGE Feeders 


from 100 POUNDS/hour to 100 TONS/hour 
are suspended from the feed bin which: 


© Eliminates costly feeder 
support structure 

© Provides accessibility to 
equipment following feeder 


30’ Disc Feeder 


84" 
Disc 
Feeder 


YORK, PENNSYLVANIA 


CUOUMPANY, 


* 240 ARCH ST. ° 
New York - Toronto - Chicago - Hibbing - Houston - Salt Loke City - San Francisco - Birmingham - Jacksonville Beach 


Bulletin 33-E-52 describes entire Hardinge Feeder line. 
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The Image of CFK:I serves the 
with QUALITY 


Fy 


grinding balls 


Available in diameters from 34" to 5”. Made 
from high-carbon steel with the ideal hard- 
ness-toughness balance to assure optimum 
grinding ability and wearability under the 
most severe conditions involving abrasion 
and impact. 


1 Image of CFaI—a giant steelman— 
reflects the years of experience gained in 


developi d improving hundreds of CFeI 


teel products fi industries. i i 
steel products for many industries and Realock metallic fabric 


Typical of the wide range and top quality of all CF«I expansion shell type rock bolts with 
4 tas Pattin expansion shells are available in 54", 

our products is CF&I’s line of steel products 34" and 7%" bolt sizes, in lengths from 24” to 
96”. Complete line of 1” slot and wedge type 

for the mining industry. CF«I has been serving Se bolts also available. Used in conjunction 
with Realock metallic fabric, CF&I Rock 

the needs of the mining industry since 1882. § Bolts reduce need for timbering and provide 


Mining Products are fabricated from ante, 
quality steels produced in our own mills... 
and every product is tested, controlled and 


inspected during all steps of manufacture so 
that the industry’s highest standards are met or 
exceeded. Performance has been thoroughly Complete information on each of these products 
field-tested in our own mining operations as is contained in CFal’s catalogs. Ask your 
well as in those of our many customers. CFal representative for them today. 
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mining industry 


EEL PRODUCTS 


CFI grinding rods 
Available from 134" to 4” diameters in sizes CFal mine rail and fastenings 


of 1%" increments. Hot-rolled, machine- St Available in the range from 12 to 45 pounds. 
straightened, square-cut ends, made from eaten CF«I Mine Rail meets all A.R.A. specifica- 
special analysis steel to insure hardness for tions. Fastenings include: splice bars, angle 


resistance to abrasion and bending; tough- Oe: bars, spikes, track bolts and nuts (both 
ness to eliminate any premature breaking. : oe square and hexagonal). 


CF.I-Wickwire wire rope 


CF.I screens in a. sizes, types, constructions 
Available in a wide variety of meshes, metals where 
and weaves to satisfy every screening need. Sa extra high strength is needed. CFal-Wickwire 
Made from the toughest steels and alloys for SO Double Gray Wire Rope, made with an inde- 
processing, cleaning, grading, filtering or Bae pendent wire rope core, has a 15% higher 
screening applications, where resistance to [ie breaking strength than the catalog breaking 
corrosion, vibration, abrasion, fatigue or a of improved plow steel wire rope 
heat is needed. with independent wire rope core. 


THE COLORADO FUEL AND IRON CORPORATION “" 


In the West: THE COLORADO FUEL AND IRON CORPORATION — Albuquerque + Amarillo - Billings - Boise + Butte - Denver 
El Paso + Ft. Worth + Houston + Kansas City + Lincoln - Los Angeles - Oakland + Oklahoma City + Phoenix + Portland - Pueblo 
Salt Lake City + San Francisco + San Leandro « Seattle + Spokane + Wichita 
In the East: WICKWIRE SPENCER STEEL DIVISION — Atlanta - Boston + Buffalo - Chicago - Detroit - New Orleans - New York 
hiladelphia 
CF&I OFFICE IN CANADA: Montreal 
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DONT WASTE 
IDLE HOURS" 


ODAY’S heavy earthmoving ma- 
chinery and industrial engines 
are built to work hard over a period 
of many thousand hours. Unlike hu- 
man beings and animals, they require 
no rest. However, due to seasonal 
lulls or waits between jobs, all ma- 
chines periodically may be idle for 
indefinite periods of time. These idle 
hours need not be lost; they can 
mean future savings in both time and 
money. 
When a machine is shut down for 
a long period, the measure of its life 
—the service meter—remains still. 


The time the machine remains idle 
can be made to work for the owner 
if it is properly prepared for storage. 
Here are some suggestions on how 
this can be accomplished for two to 
six-month storage periods. 


Diesel Engines and Starting Engines 


Internal surfaces of the engines 
should be kept coated with oil either 
by periodically operating the engines, 
or by spraying with a preservative 
oil. Regular attention to this matter is 
particularly important when the parts 
involved have machined surfaces. Oil 


Maintenance of operating equipment is of prime importance, but proper care of a 
machine during idle periods can also pay dividends in the fotm of availability and 
longer service life 
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tends to drain from these smooth 
surfaces more readily than from 
rougher surfaces. 

Fuel tanks of both the gasoline 
starting engine and the diesel engine 
should be protected. The starting 
engine tank should be filled com- 
pletely with gasoline containing a 
gum stabilizing additive. The diesel 
tank should be filled with fuel to 
which enough preservative lubricat- 
ing oil has been added to achieve a 
three percent mixture. 


Track-Type Tractors, Pipelayers, 
Front-End Loaders 


The cork-rubber sealing surfaces 
on the final drive seal assemblies may 
stick to the wear washers on track- 
type tractors, pipelayers or front-end 
loaders which are allowed to stand 
for lengthy periods. Should this oc- 
cur, the seals will, in all probability, 
be damaged and cause leakage when 
the machine is again operated. To 
prevent this, the machine should be 
driven forward and backward occa- 
sionally during the storage period. 

Usually the most convenient time 
to accomplish this is when the engine 
has been started to renew the oil film 
on the cylinder walls and piston rings, 
which should be done at least once 
every 30 days. 

At the same time the oil film 
should be renewed on all the moving 
parts of the machine. This can be ac- 
complished best by driving the ma- 
chine for a sufficient time in all gears 
to thoroughly circulate the oil in the 
transmission and final drive com- 
partments. 


Wheel Tractors and Motor Graders 


The oil film can be renewed on the 
moving parts of a wheel tractor or 
motor grader by driving the machine 
a short distance at the time the en- 
gine is operated to renew the oil film 
on the cylinder walls and piston 
rings. When a machine has been 
placed on blocks for storage purposes, 
the same results can be accomplished 
by shifting the transmission into all 
gears while the engine is running. 

In neither of these cases is it neces- 
sary to operate the machine until the 
transmission oil becomes warm. 
However, ample running time should 
be allowed so the oil will be circu- 
lated thoroughly over all moving 
parts. 

If you make sure the hours your 
machine is idle are “banked”, you 
will receive “interest” in the form of 
availability and longer service life. 


* Courtesy of Caterpillar Tractor Co. 
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As Viewed by HARRY L. MOFFETT of the American Mining Congress 


Partially as the result of lower tax 
revenues in the wake of last year’s 
business recession, the Government 
went into the red $12.5 billion in the 
fiscal year ended June 30, according 
to Treasury Department figures. The 
prospect for the current year is much 
brighter, for six-month earnings re- 
ports of many corporations have 
shown marked improvement and in 
some cases reached new highs. 

Another encouraging budgetary 
factor was a Department of Com- 
merce announcement last month that 
rising wage and salary payments 
pushed the personal income of 
Americans in June to a record rate 
of $382 billion a year. 

In Congress, meanwhile, — the 


“spenders” have been held under some 


measure of control by their more 
conservative colleagues, particularly 
in the majority party, in order to 
counter “budget busting” charges by 
the Administration. 


COMMITTEE APPROVES MINING 
AID RESOLUTION 

The House Interior Committee has 
approved and sent to the House floor 
a resolution which, if adopted by the 
House and Senate, would request the 
President to review Government min- 
erals policies and report promptly to 
Congress on steps he proposes to aid 
depressed branches of the mining in- 
dustry. 

Committee endorsement came at 
the conclusion of six days of volumi- 
nous hearings during which scores of 
witnesses described current condi- 
tions in many mining areas. Congress 
is expected to approve the resolution, 
which merely expresses the desire of 
Congress and does not have the effect 
of law. 

The President may ignore the re- 
quest, for Congress has twice re- 
fused in the past two years to enact 
Administration-supported _ legislative 
proposals for relief of hard-hit seg- 
ments of the industry. Interior Sec- 
retary Fred Seaton, whose minerals 
stabilization plan was rejected by the 
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Washington 
Highlights 


MINERAL POLICIES: Presidential 
review sought. 


LABOR REFORM: Bill ready for 
House. 


TVA: Congress approves bond 
bill. 


COAL RESEARCH: Senate may act. 


WILDERNESS SYSTEM: Endorsed 
by Administration. 

COAL SAFETY: Hearings held on 
small mines. 

AIR POLLUTION: Bills studied. 

MINIMUM WAGE: Extension con- 
sidered. 


MANGANESE: Purchase program 
ends. 


* * * * * * 


House last summer, has made it clear 
that it is up to Congress to initiate 
any minerals program this year. 
Opening witnesses at the hearings 
were Committee members and other 
Congressmen from mining areas. 
Julian Conover, executive vice presi- 
dent, American Mining Congress, pre- 
sented a general statement giving 
over-all views on national policies af- 
fecting the mining industry. He noted 
that a major cause of present difficult 
conditions in various branches of the 
industry is world overproduction and 
excessive imports into this country. 
Remainder of the hearings was de- 
voted to other industry spokesmen 
who covered the current situation and 
problems of particular metals and 
minerals, including lead, zinc, gold, 
silver, cobalt, chrome, manganese, 
mercury, antimony, tungsten, rare 


earths, fluorspar, bituminous coal, and 
anthracite. 

Several witnesses were questioned 
by Committee members as to the type 
of Government action needed to in- 
sure a healthy domestic mining in- 
dustry. Replies indicated a preference 
for tariffs as the soundest and long- 
est-renge solution; quotas and direct 
subsidies received some support. 


LABOR BILL READY FOR 
HOUSE VOTE 

After weeks of closed-door drafting 
sessions, the House Labor Committee 
completed action late last month on 
a watered-down version of the Ken- 
nedy union reform bill passed in April 
by the Senate. 

As revised by the Committee, it is 
a softer measure to require regular 
financial reports by unions, establish 
uniform rights of members to speak, 
vote and run for office, and give union 
members the right to seek court en- 
forcement of these rights after they 
have exhausted internal union pro- 
cedures. It also contains some Taft- 
Hartley Act revisions sought by 
unions, as well as provisions to re- 
strict “hot cargo” practices—holding 
up goods coming from or going to 
an “unfair” employer—and prohibit 
picketing for extortion purposes. 

While proponents of effective labor 
reform legislation had _ insufficient 
power in the Labor Committee to be 
effective, they may force adoption of 
much-needed strengthening provisions 
during House debate on the measure. 

Some time may elapse before any 
labor reform bill becomes law, for 
the Senate and House will have to 
iron out differences between the Sen- 
ate version and any bill which may 
finally be approved by the House. 


TVA BONDING AUTHORIZATION 
ENACTED 


The House has concurred in Sen- 
ate amendments to a bill which would 
give the Tennessee Valley Authority 
the right to issue bonds to provide 
for future power expansion. and the 
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measure is awaiting Presidential 
action. 

Inasmuch as it does not meet with 
Administration views on a number of 
points, there are some predictions 
that President Eisenhower may veto 
it. 

The House version would have per- 
mitted TVA to issue revenue bonds 
without any budgetary controls, but 
would have prohibited the agency 
from expanding its marketing area 
beyond present limits, with minor ex- 
ceptions. 

The final version is somewhat more 
liberal with regard to new power ser- 
vice areas of TVA, permitting it to 
expand five miles beyond the periph- 
ery of its present area. In addition, 
there is no limitation whatever upon 
the transmission, resale or use of TVA 
power outside the agency’s existing 
service area so long as such trans- 
mission, resale or use is by its dis- 
tributors (municipalities, coopera- 
tives, etc.) under existing contracts, 
and not by TVA itself. 

As enacted, the bill would permit 
TVA to issue revenue bonds up to a 
maximum of $750 million, subject 
to approval by the Secretary of the 
Treasury as to time of issuance and 
interest rate. If approval should be 
withheld for eight months, TVA could 
issue the bonds anyway. Provision is 
made for repayment of the Govern- 
ment’s appropriation investment in 


COAL RESEARCH BILL READIED 
FOR SENATE 

An amended version of a House- 
passed bill to establish an independ- 
ent Coal Research and Development 
Commission has been approved by the 
Senate Interior Committee. 

As passed by the House, the meas- 
ure would set up a three-man Com- 
mission as an independent agency of 
the Government to supervise a five- 
year program of coal research and 
development, with $2 million author- 
ized for the first year. This approach 
was endorsed by coal-industry spokes- 
men, including the American Mining 
Congress. 

At Senate hearings in June, how- 
ever, Administration witnesses and 
the United Mine Workers urged that 
the research program be placed under 
the jurisdiction of the Bureau of 
Mines. 

In an apparent attempt to reconcile 
these divergent views, the Senate In- 
terior Committee adopted an amend- 
ment which would place the Com- 
mission in the Department of the 
Interior, but keep its work separate 
from the basic coal research cur- 


rently being conducted by the Bu- 
reau of Mines. 

Another measure under considera- 
tion by the Senate Interior Committee 
would provide for the establishment 
of a nuclear energy-coal experiment 
station in the coal regions of eastern 
Kentucky, for the purpose of finding 
ways of liquefying or gasifying coal 
through atomic bombardment. The 
Bureau of Mines testified in support 
of the bill’s objectives, but suggested 
that such a program could be carried 
out more efficiently by enlarging exist- 
ing research stations. 


AGENCIES ENDORSE WILDERNESS 
PRINCIPLE 

Pending legislation to establish a 
National Wilderness Preservation 
System has been endorsed, with minor 
reservations, by the Government’s 
major land-management agencies— 
the Departments of Interior and Agri- 
culture. 

Their views were made known in 
reports to the Senate Interior Com- 
mittee, which has jurisdiction over 
the so-called Wilderness bill intro- 
duced earlier this year by 17 Senators. 
The measure would set aside an esti- 
mated 50 million acres of national 
parks, monuments, forests, and other 
land areas for the virtually exclusive 
use of outdoor enthusiasts. 

The American Mining Congress and 
other spokesmen for natural-resource 
industries have consistently opposed 
such legislation on the grounds that 
by prohibiting, for all practical pur- 
poses, mining, lumbering, and graz- 
ing, it would tend to stifle economic 
development of the Western States. 

Although the Departments’ en- 
dorsement increased the bill’s chances 
of enactment, the Senate Interior 
Committee—which has held several 
hearings on Wilderness bills in past 
years—has not decided whether to 
report the measure to the Senate for 
a vote. 


FEDERAL INSPECTION OF SMALL 
COAL MINES 

A Senate Labor subcommittee held 
hearings late last month on legislation 
which would place coal mines em- 
ploying fewer than 15 persons gen- 
erally under the provisions of the 
Federal Coal Mine Safety Act, which 
has governed operation of all other 
coal mines since 1952. The subcom- 
mittee was expected to pass the bill 
on to the full Committee with a 
favorable recommendation. 

Last year the Committee approved 
a similar bill, but it did not reach the 
Senate floor for a vote. 

Another measure pending in the 


Labor Committee would require Fed- 
eral health and safety inspections of 
noncoal mines. Although the bill was 
introduced early this year, no action 
has been taken on it. 


AIR POLLUTION HEARINGS 


The House Commerce Subcommit- 
tee on Health and Safety has con- 
cluded hearings but has not acted on 
several bills which would extend the 
Air Pollution Control Act, including 
a Senate-approved measure. 

The Senate bill extends the present 
five-year law for an additional four 
years and increases the authorization 
for annual appropriations for air pol- 
lution research from $5 million to 
$7.5 million. 

Arthur S. Flemming, Secretary of 
Health, Education and Welfare, testi- 
fied in general support of the measure, 
but wanted it amended so that he 
would have authority to hold public 
hearings on the causes of air pol- 
lution. 

Meanwhile, the Senate has not acted 
on a House-passed bill to double Fed- 
eral aid for water pollution control 
projects. 


WAGE-HOUR BILL STUDIED 


The Senate Labor Committee is 
considering a bill which would extend 
coverage and generally increase the 
minimum hourly wage and overtime 
provisions of the Fair Labor Stand- 
ards Act. Recently reported to the 
full Committee by a subcommittee, 
the measure would extend the mini- 
mum wage coverage to an estimated 
10 million additional employees, and, 
with specified exceptions, increase the 
minimum wage to $1.25 per hour 
over a three-year period. 


MANGANESE PURCHASE 
PROGRAM ENDS 

The Government’s domestic man- 
ganese carload purchase program, in- 
itiated when the Korean war stepped 
up the Nation’s metal requirements, 
was terminated August 5. On that 
date the program’s goal of 28 million 
long-ton units of contained manga- 
nese was achieved. 

Earlier, Senator Murray (Dem., 
Mont.) urged the Senate Appropria- 
tions Committee to approve $23 mil- 
lion for the purchase of 10 million 
units, which he said would continue 
the program through 1960. “If this 
appropriation is not granted,” Mur- 
ray said, “the manganese industry 
will follow tungsten, chrome and 
other segments of our domestic min- 
ing industry down the drain.” 
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Horace M. 


Albright, business 
leader, formerly 
director of the 
National Park 
Service, and one 
of the Nation’s 
leading conser- 
vationists wil] 
be honored 
with a Testi- 
monial Dinner 
in Washington, 
D. C., Decem- 
ber 4. In addi- 
tion, a lecture- 
ship on conservation will be created 
in honor of Albright at the University 
of California. 


Following the recent acquisition by 
National Gypsum Co. of Huron Port- 
land Cement Co., National Gypsum 
has announced a reorganization in 
Huron’s management personnel. Paul 
H. Townsend continues as president 
and chief executive officer. He will 
also serve as Huron’s board chairman 
and has been named a director of Na- 
tional Gypsum, the parent organiza- 
tion. H. Ripley Schemm, who has 
been vice president in charge of op- 
erations at Huron, has been named 
executive vice president. Schemm is 
also a member of Huron’s board of 
directors. 


The Lorado Coal Mining Co. has 
announced that on July 6 C. W. 
Thompson became general superin- 
tendent of its West Virginia opera- 


tions at Lorado, W. Va. 


Important changes in the top man- 
agement structure of four of the prin- 
cipal companies in the Kaiser indus- 
trial group have been announced. The 
following men have been elected presi- 
dent and chief executive officers of 
their companies: J. L. Ashby, Kaiser 
Steel Corp.; W. A. Marsh, Perma- 
nente Cement Co.; D. A. Rhoades, 
Kaiser Aluminum & Chemical Corp.; 
and S. A. Girard, Willys Motors, Inc. 
Each of the men formerly served as 
vice president and general manager 
of their respective organizations. 

Henry J. Kaiser, Sr., formerly 
chairman of the board and president 
of the four companies has assumed 
the new position of founder-chairman 
of each organization. Edgar F. 
Kaiser, formerly vice president of 
aluminam, steel and cement, and 
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president of Willys Motors, became 
chairman of the board of each organi- 
zation. 


The National Coal Association re- 
cently elected F. Stillman Elfred, 
board chairman of Peabody Coal Co., 
of St. Louis, to head its board of di- 
rectors. R. L. Ireland, chairman of 
executive committee, Consolidation 
Coal Co., was chosen vice chairman, 
and George E. Enos, president of 
Enos Coal Mining Co., was re-elected 
treasurer. 


Hans Stauffer, president and di- 
rector of Stauffer Chemical Co., has 
been appointed to the board of di- 
rectors of the American Smelting & 
Refining Co. He replaces James S. 
Rockefeller, resigned. 


Barton R. Gebhart was recently 
elected a director of Freeman Coal 
Mining Corp. Gebhart has been vice 
president of Freeman, in charge of 
sales and distribution, since 1955, 
when Freeman took over sales of coal 
from the mines of Chicago, Wilming- 
ton & Franklin Coal Co. He was for- 
merly vice president and a director of 
that company. 


W. T. Maguire has resigned as 
mining engineer with the Atomic 
Energy Commission at Spokane to 
join J. R. Simplot Co. He has been 
succeeded by Harlan Holen. 


Walter C. Russell has been 
elected president of American Ce- 
ment Corp., a post vacated by the re- 
cent death of D. S. MacBride. Russell, 
who is also vice chairman of the 
board and chairman of the executive 
committee, was president of Peerless 
Cement Corp. before its 1957 merger 
with Riverside Cement Co. and Her- 
cules Cement Corp. to form American. 


Glen Alden Corp. has announced 
the appointment of Harold A. 
Ketchum as executive assistant to 
the president, and Rocco J. DiFonso 
as treasurer of Glen Alden and its 
subsidiaries. Ketchum for the past 
three years was with the Federal Pa- 
cific Electric Co. of Newark, N. J., as 
vice president—finance. DiFonso for- 
merly was controller and assistant 
treasurer of H. K. Porter Co. where 
he played an active part in that com- 
pany’ merger and acquisition pro- 
gram. 


Robert E. White has been named 
safety supervisor at the Southwest 
Potash Corp. mine, Carlsbad, N. M. 
Mr. White had been serving as a 
section foreman since 1956. 


W. J. Neely of Rock Hill, S. C., 
has been elected to the board of di- 
rectors of Holmes Darst Coal Corp. 
Neely, a vice president of the com- 
pany for several years, has been with 
Holmes Darst since 1941. 


Roger M. Claywood has been 
named superintendent of mines in the 
Ambrosia Lake area for Phillips Pe- 
troleum Co. 


NEW ASSISTANT EDITOR JOINS AMC STAFF 


David W. Pinkard is a new assist- 
ant editor of Mining Congress Jour- 
nal. A mining engineering graduate 
of the University of Idaho, “Dave” 
comes to the Journal with a wide 
range of experi- 
ence. 

He started his 
mining career 
during student 
days as an under- 
ground laborer 
for Howe Sound 
Co., and picked 
up more practical 
mining and engineering know- how 
on jobs with Anaconda and Bunker 
Hill. Following graduation he joined 
Allis-Chalmers Mfg. Co. where he 
was a graduate training engineer in 
several departments concerned with 
the manufacture of mining and mill- 


ing equipment. Dave left A-C to join 
American Smelting and Refining 
Company’s metallurgical staff at the 
El Paso smelter where he gained 
knowledge in nonferrous smelting op- 
erations. A year ago he joined Joy 
Mfg. Co. as office manager at the 
company’s El Paso District office, 
which supplies the southwest area 
with mining, construction and indus- 
trial equipment. 

We are glad to have Dave on the 
MCJ staff and are sure that his 
varied background in mining, metal- 
lurgy and manufacturing will be of 
great value to the Journal and its 
readers. 

Dave replaces Jerry M. Whiting, 
who has resigned to become assist- 
ant professor of mining engineering 
at the University of Idaho’s College 
of Mines in Moscow, Idaho. 
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Several personnel changes have 
been announced by New Jersey Zinc 
Co. 

William T. Pettijohn has been 
appointed manager of mines, with 
headquarters at 
New York. John- 
son Crawford 
and A. L. Hayes 
will be assistant 
managers, with 
headquarters at 
Jefferson City, 
Tenn., and Grand 
Junction, Colo., 
respectively. W. T. Pettijohn 

Pettijohn joined New Jersey Zinc 
in 1948. Since 1957 he has been as- 
sistant to the vice president in charge 
of mining and exploration. 


J. Crawford 


Crawford came with the company 
in 1945 and most recently has been 
superintendent of operations in Ten- 
nessee. He will now direct all com- 
pany activities in the Tennessee area. 

Hayes, a veteran of over 30 years 
service with New Jersey Zinc, was 
recently made president of the Tex- 
Zinc Minerals Corp., a jointly-owned 
subsidiary of Texaco, Inc. and the 
New Jersey Zinc Co. He now has been 
recalled to the service of the parent 
company where he will have charge 
of the company’s Western mining op- 
erations, and will serve as technical 
consultant on milling methods and 
procedures at all the company’s mill- 
ing operations. 

Other organizational changes in- 
clude: appointment of K. R. Win- 
slow to superintendent of the Han- 
over, N. M., operations; naming of 
A. D. Hoagland as chief geologist, 
Tennessee; promotion of Clark H. 


McNaughton, Jr. to mine chief at 
Austinville, Va.; naming of B. J. 
O'Neill as assistant mine chief at 
Treadway, Tenn., and the appoint- 
ment of W. T. Forsyth as resident 
geologist for Pennsylvania. 


John N. Crichton has been elected 
executive vice president of Johnstown 
Coal & Coke Co. He succeeds C. N. 
Crichton, who has been elected 
chairman of the company’s executive 
committee. 


The Maine Geological Survey has 
announced the appointment of 
Robert G. Doyle as its new State 
geologist, replacing John R. Rand, 
who has opened a private consulting 
office. 

Before joining the Survey as as- 
sistant to the State geologist last 
July, Doyle had been a staff geologist 
with the St. Joseph Lead Co. in south- 


east Missouri. 


Ward E. Bowman, head of the 
public relations department of Ken- 
necott Copper Corp., Chino Mines Di- 
vision, from 1948 to 1954, has been 
named director of public relations 
at the company’s Utah Copper Di- 
vision. He succeeds Nelson W. Ald- 
rich, who has opened a public re- 
lations and management consulting 
firm in Salt Lake City. Since 1954 
Bowman has been located in New 
York as assistant to the director of 
industrial public relations for Ken- 
necott. 


The retirement of Henry C. 
Schmielau as vice president and 
comptroller of Universal Atlas Ce- 
ment Division of U. S. Steel Corp., 
has been announced. Charles A. 
Headlee succeeds Schmielau in the 
responsibilities of comptroller. 


Ira D. Beynon has resigned as 
special assistant for General Services 
Administration overseeing the Gov- 
ernment’s interest in the Nicaro 
Nickel Project. His duties have been 
taken over by Harold Holtz, Com- 
missioner of the Defense Materials 
Service. 


The election of Neill K. Banks as 
president of Texas-Zinc Minerals 
Corp. has been announced. Texas- 
Zinc Minerals is a 
uranium com- 
pany jointly 
owned by Texaco 
Inc. and the New 
Jersey Zinc Co. 

Formerly an 
engineer at the 
Austinville, Va., 
mine and super- 
intendent of the Depue, IIl., smelting 
plant of the New Jersey Zinc Co.. 
Banks joined Texas-Zinc in 1957. He 
was named vice president in Feb- 
ruary 1959. 


Tom E. Howard, assistant chief 
of the Bureau of Mines, Spokane field 
office, has been promoted to chief of 
the branch of ceramic and fertilizer 
materials in Washington, D. C. How- 
ard is a graduate of Colorado School 
of Mines. 


John M. Hoffman has been ele- 
vated to the newly-created position 
of mining manager of the Anaconda 
Co. He has been assistant to the vice 
president in 
charge of oper- 
ations since 1958. 

Hoffman joined 
Anaconda in 
1940 as a sam- 
pler and engineer 
at the Walker 
Mine in Califor- 
nia. In 1941 he 
was transferred J. H. Hoffman 
to the company’s subsidiary, Andes 
Copper Mining Co., where he rose 
through various mining supervisory 
positions to become mine superinten- 
dent in 1954. In 1957 he was made 
assistant to the manager and the fol- 
lowing year was transferred to New 
York and became assistant to the vice 
president in charge of operations. 

Anaconda also announced the nam- 
ing of Martin H. Hannifan as man- 
ager of mines at Butte, Mont. He had 
been assistant general superintendent 
of mines and in charge of the com- 
pany’s Kelley mine. 


OBITUARIES 


L. W. Householder, 75, former 
president of Whiteman & Co., and a 
past official of Rochester & Pittsburgh 
Coal Co., Indiana, Pa., died July 12. 
Mr. Householder for many years was 
a member of the wage scale com- 
mittee of the Central Pennsylvania 
Coal Producers Association. 
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Malcolm Brus Kildale, 60, chief 
geologist for International Smelting 
& Refining Co., passed away June 13 
in Salt Lake City. 


Robert Barnwell Fuller, Sr., 67, 
former general manager of Interna- 
tional Minerals & Chemical Corp., 
died June 3, in Lakeland, Fla. 


Gilbert S. McClintock, vice 
chairman of the board, Glen Alden 
Corp., died in Wilkes-Barre, Pa., 
June 18, following a heart attack. 

A lawyer, Mr. McClintock was a 
long-time director of Glen Alden and, 
when List Industries earlier this year 
merged with Glen Alden, he was 
named vice chairman. 
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Method for Testing Sealed Areas 
of Coal Mines 


Development by U. S. Bureau of 
Mines researchers of a new technique 
that can speed safe rehabilitation of 
coal mine workings following fires 
has been announced by the Depart- 
ment of Interior. 

The new method employs a series 
of diagrams that can be used to deter- 
mine whether an area that has been 
sealed in efforts to extinguish a coal- 
mine fire can be reopened safely. 
With the diagrams, the “explosion 
potential” of the atmosphere in a 
sealed area can be calculated in ap- 
proximately one minute, after its 
composition has been determined by 
chemical analysis. Although various 
other methods are used to weigh this 
hazard, they require greater technical 
knowledge, are more time consuming, 
and usually are impractical in the 
field, according to the Bureau. 

This method is reliable when ap- 
plid to any coal mine atmosphere in 
which the hydrogen and carbon 
monoxide contents do not exceed five 
percent and three percent, respec- 
tively. If either is above these limits, 
a more detailed procedure must be 
employed. However, the Bureau said 
studies of many mine fires showed 
that these limits seldom are exceeded 
and that the method would be ap- 
plicable in more than 90 percent of 
the cases. 

A copy of Information Circular 
7901, “Determining the Explosibility 
of Mine Atmospheres,’ by M. G. 
Zabetakis, R. W. Stahl and H. A. 
Watson, can be obtained from the 
Bureau of Mines, Publications-Dis- 
tribution Section, 4800 Forbes Ave., 
Pittsburgh 13, Pa. 


Michigan Chemical Unit Moved 
to Michigan 


The Minerals Exploration unit at° 


Golden, Colo., of Michigan Chemi- 
cal Corporation’s Rare Earth and 
Thorium Division, is being moved to 
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the Saint Louis, Mich., headquarters. 
This will facilitate closer relationship 
between field and ore-concentration 
activities and the analytical and 
chemical research functions at the 
company’s rare earths plant. The 
Silver Spruce Mill at Idaho Springs, 
Colo., which has been equipped for 
testing and concentration of rare 
earth ores, is to be retained. 

Michigan Chemical will continue 
its examinations of amenable deposits 
of the yttrium rare earths. Judson H. 
Whitman, the corporation’s mining 
engineer, reports that geological and 
engineering services will be available 
in the West, as usual, in connection 
with the examination of properties 
which appear to be of merit. 


Rescue Operations Successful 
at Kentucky Mine 


Three coal miners were rescued 
May 31 from Peabody Coal Com- 
pany’s Ken mine at Beaver Dam, Ky. 
The men, who were working in the 
face of a “punch” mine, had been 
trapped for over 41 hours by a large 
roof fall. Air and milk were supplied 
to them through a water spray line 
which rode down with the fall and 
remained intact. 

Rescue operations were carried on 
with a Colmol borrowed from the 
Colonial Coal Mining Co. at Madison- 
ville, Ky., about 60 miles away. The 
rescue machine had just been over- 
hauled and was being readied for its 
return underground when the rescue 
call came. 


Six Winners Named in National 
Safety Competition 


Six mines and quarries in Illinois, 
Michigan, Minnesota, Pennsylvania 
and West Virginia were recently an- 
nounced by the Department of the In- 
terior as winners in the largest Na- 
tional Safety Competition ever spon- 
sored by the Bureau of Mines. A 
record total of 675 mineral operations 
in 44 states made the 1958 competi- 


tion the most successful in history, ac- 
cording to Marling J. Ankeny, Bureau 
director. He noted that 272 of the 
mines and quarries participating last 
year reported no disabling injuries, 
equaling the record established during 
the 1957 contest. These injury-free 
operations amassed over 25,000,000 
man-hours of worktime during the 
year, he added. 

Selected on the basis of records sub- 
mitted to the Bureau of Mines, the 
winners are: Bituminous coal mines 
(underground)—No. 14 mine, U. S. 
Steel Corp., Gary, W. Va.; metal 
mines (underground )—Pioneer mine, 
Oliver Iron Mining Division of U. S. 
Steel Corp., Ely, Minn.; nonmetallic 
mines (underground )—Grand Rapids 
mine, Bestwall Gypsum Co., Grand 
Rapids, Mich.; open pit mines—Erie 
Commercial Mining Pit, Erie Mining 
Co., (Pickands Mather & Co.), Hoyt 
Lakes, Minn.; quarries—Thornton 
quarry, Material Service Corp., 
Thornton, Ill.; anthracite mines (un- 
derground) — Germantown colliery, 
Raven Run Coal Co., Centralia, Pa. 

Any mine or quarry in the conti- 
nental United States is eligible to 
enter the National Safety Competition. 
Contest rules and applications can be 
obtained from the Branch of Accident 
Analysis, Division of Safety, U. S. 
2 of Mines, Washington 25, 


Strip-Mined Lands Replanted 


About 2473 acres of land disturbed 
by coal strip mining have been 
planted this year by members of the 
Kentucky Reclamation Association. 
The project was carried out according 
to plans prepared by each coal com- 
pany and approved by the director of 
the Kentucky Division of Strip Min- 
ing and Reclamation. Since the as- 
sociation was formed in 1948, a total 
of 7,472,548 trees and game-food 
plants and 191,141 lb of forage seed 
have been planted and sown on strip- 
mined lands. 
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Paging Mr. E. M. Cassidy — 


You’ve won the 
Le Roi Contest! 


E. M. Cassidy, superintendent of Snow Hill Coal Corp., 
Terre Haute, Indiana, is the winner of the Le Roi “bit 
guessing contest” held during the 1959 AMC Coal Show at 
Cleveland. 


Mr. Cassidy topped more than 5,500 entries with his winning 
guess of 21,775 Newmatic® bits. The actual count was 
21,761. 


So, happy grilling, Mr. Cassidy! And to the others — thanks 
for participating and better luck next time. 


Brie e@i LE ROI Division of Westinghouse Air Brake Co., Milwaukee 1, 


Wisconsin, manufacturers of Newmatic® air tools, Tractair®, portable and stationary air compressors. | 


Write us for information on any cf these products. 


THERON G. GEROW 


Mining Consultant and Engineer 


3033 Excelsior Boulevard 
Minneapolis 16, Minnesota 


E. J. LONGYEAR CO. 
Geological and Mining Consultants 
Photogeology 
76 South 8th Street .. Minneapolis, Minn. 
Graybar Bldg. ...... New York 17, N. Y. 
Colorado Bidg. ......... Denver 2, Colo. 
Shoreham Bldg. ......... Wash. 5, D. C. 
129 Ave. de Champs-Elysees . Paris, France 
BS The Hague, Holland 


MOTT CORE DRILLING CO. 


Contractors 


Exploration of Coal Properties. Guarantee satisfactory 
coal cores. Inside Mine Drilling. Pregrouting, Mine 
Shafts. Large diameter holes. 

Huntington 17, W. Va. 

828-846 — 8th Avenue 


DAVIS READ 
Consulting Engineer 
Layout Operation 
Modern Production Methods 
Plant Design Preparation 
120 S. LaSalle St. 
CHICAGO, ILL. 


J. W. WOOMER & ASSOCIATES 
Consulting Mining Engineers 
Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 


HENRY W. OLIVER BLDG. 
Pittsburgh, Penna. 


HENDRICK 
RIFFLE 


TOP. . . TOPs IN THE TRADE 


for excellent dewatering efficiency and minimum 
abrasion. EXCLUSIVE Riffle Markings on Hendrick 
Wedge Wire Screen guide fluids toward the opening for 
greater draining capacity. The Riffle also lifts over sized 
particles above the screen’s opening level .. . reduces wear 
caused by abrasion. And, it helps prevents caking. 

For details on how Hendrick Riffle Top Screen combines 
the best of flat-top and cone wedge wire screens, write 


HENDRICK 


MANUFACTURING COMPANY 
62 DUNDAFF STREET, CARBONDALE, PA. 


PERFORATED METAL e PERFORATED METAL SCREENS ¢ WEDGE-SLOT SCREENS e HENDRICK WEDGE WIRE SCREENS e ARCHITECTURAL 
GRILLES e MITCO OPEN STEEL FLOORING—SHUR-SITE TREADS « ARMORGRIDS ¢ HYDRO DEHAZERS e DISTILLATION COLUMN INTERNALS 


92 


MINING CONGRESS JOURNAL 


Ey 
| 
3 a | 
| P E Lf 
| 
= 
= 
= 


Material Service and 
General Dynamics May Merge 


The boards of General Dynamics 
Corp. and Material Service Corp. 
recently announced approval of the 
merger of their respective companies. 
The proposal provides that General 
Dynamics’ acquisition of Material 
Service will be financed through an 
exchange of stock. Shareholders of 
both corporations will be asked to 
approve the merger at special meet- 
ings. 

One of the nation’s largest produc- 
ers of building materials, concrete 
products and coal, Material Service 
of Chicago, Ill., will become a major 
division of General Dynamics. Henry 
Crown, present chairman of the board 
of Material Service, will continue as 
chairman of the new division. Frank 
Nugent will remain president of Ma- 
terial Service’s Freeman Coal Mining 
Corp., which operates several coal 
mines in Illinois, and Lester Crown 
will continue as president of Marble- 
head Lime Co. 

According to Frank Pace, Jr., 
board chairman of Dynamics, the 
merger of these two organizations, 
one primarily in defense, the other 
entirely in commercial business, 
offers vital advantages of long term 
growth and development for both. 


Zinc Production Curtailed 


At American Zinc, Lead & Smelt- 
ing Company’s annual meeting, How- 
ard I. Young, president, told stock- 
holders that the results of the recent 
zinc-lead meeting under the auspices 
of the United Nations indicate that 
foreign producers of zinc are making 
reductions in their production to 
bring supply in line with consump- 
tion. With this move, and a further 
reduction in domestic production, it 
is reasonable to expect some im- 
provement in the price of zinc and 
lead after the outlook in the steel 
industry has been clarified. Young 
also stated that the operation of the 
new Coy Mine at Mascot, Tenn., 
which was brought into production 
in January of this year, was coming 
up to expectations and that the oper- 
ation is on a profitable basis. 


Installment Sales of Mining 
Equipment 
A new plan has been announced 
which will enable mining equipment 
manufacturers to set up full programs 
for installment sales of their income- 
producing equipment, obtain com- 
plete financing, and have the financ- 
ing company handle all the customer 
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credit, collection and paper work at 
no extra charge. The plan was re- 
leased by Arthur F. Silbert, vice pres- 
ident of Standard Financial Corp., 
530 Fifth Ave., New York 36, N. Y. 

This program is available to manu- 
facturers of income-producing mining 
equipment in connection with their 
installment sales to trade customers. 
The financing company will furnish 
such manufacturers with the neces- 
sary contracts, credit applications 
and notes, will check customer cred- 
its anywhere in the country within 


three days, and assume the chore of 
collection. 
Equipment purchasers would be re- 
quired to make only a down payment 
of 15 percent in cash or trade, the 
balance payable in one to five years. 


ALSO .. 


G. A. Shoemaker, executive vice 
president of Consolidation Coal Co., 
has been elected to his ninth consecu- 
tive term as president of Western 
Pennsylvania Coal Operators Assn. 


Twice as Much Washed 
Coal in the Same Plant Area 


That’s exactly what happens when you install a CONCENCO®& 
“77” Table with suspended twin decks. This high producing 
table occupies no more plant space than was formerly required 


runner SuperDuty® table . . 


tion extensions or new plants. 


For Single Deck 
Installations, Use 
the SuperDuty® 
No. 7 Table 


Where its use may be indicated, the 
SuperDuty DIAGONAL - DECK® 
Table continues to offer highly effi- 
cient and economical preparation of 


[ | * The ORIGINAL Deister Company e 


i for the floor-mounted single deck table. 
i decks, however, has exactly the same capacity, efficiency and 
1 characteristics as the single deck of the still famous fore- 

- but the “77” decks operate i 

from one synchronized head motion in a hottie suspension | 
that substantially reduces impact to the building. This, in turn, ) 

} makes it possible to use lighter construction for any prepara- 


If you have not already studied all the advantages of the 
new CONCENCO “77” Table, it will pay you to do so.* 
today for Bulletin 77 and full information. 


THE DEISTER * 


CONCENTRATOR 


COMPANY . 
923 Glasgow Ave. Fort Wayne,-ind., U.S.A. 


Each of the two 


Send 


fine sizes.* For full information, 
simply ask for Bulletin 119. 
*Special models are available for high 1 


re“use feeds. 
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Our mine car engineers are sure working for you... 


Now you can eliminate 


But that’s just the beginning of the enormous savings! 


S-D AUTOMATIC LOADING STATION 


S-D HYDRAULIC CAR SPOTTER 


TOP DRESSER BAR 


Ss 


3. NON-STOP HAULING! Locomotive operator has placed empties behind loads 


at S-D A 


Loading Stati Then switches down side track to pick up 


loads for transportation to dump. 


NON-STOP HAULING 


4. NON-STOP DUMPING! Loaded trips of S-D Automatic Overlapping End Cars are dumped 
automatically at the Surge Bin, on-the-move without stopping. The bin supplies a continuous 
flow of coal for uninterrupted operation of your preparation plant. No “‘idle’’ cars at loading 
point nor at the dump. No manual loading! No manual dumping! TOTAL MECHANIZED HAULAGE! 


NON-STOP DUMPING 


S-D AUTOMATIC CLOSER 


YOU CAN NOW STOP BUYING MINE 
CARS ...and START BUYING A 
HAULAGE SYSTEM that: 

(1) provides a constant carrier 
for your continuous mining efforts 
to haul the coal away just as fast as 
it is mined... 

(2) keeps a constant supply of 
coal available in Surge Bin for con- 
tinuous and uninterrupted operation 
of your preparation plant .. . 

(3) operates with minimum labor 
and minimum maintenance. 

(4) requires low initial capital in- 
vestment and operates at low cost 
per ton of production. 

As you have already noted in illus- 
tration above, it makes no difference 
whether an S-D Automatic Over- 
lapping End Car is in trip enroute 
to or from the dump... or in a trip being loaded .. . 
or in trip rolling across the dump to be emptied (and 
it has to be at one of those places AT ALL TIMES) — 
the car and the trip it is in are constantly and con- 
tinuously AT WORK! 

Here is what happened in actual loading of mine cars 
before our engineers developed the S-D Overlapping End 
Car, which provided practical and effective application of 
Automatic Loading Stations. Conventional cars were loaded 
in series of uneven “heaps” or surcharges, some of which 
were higher than roofing limitations — causing spillage 
and further, not providing level-width across top of sur- 


charges to natural angle of repose for 
maximum loads, and also resulting in 
a hill-and-valley partial load. 

NOW, since the development of the 
S-D Automatic Overlapping End Car, 
mine operators are installing a simple 
cross-bar or U-shaped-bar equal in 
height above rail to their minimum 
haulageway roof clearance, This is 
installed just beyond belt-head. The 
limit switch controls at the automatic 
loading station are set to permit each 
car to be loaded higher than haulage- 
way clearance. Then, the Top Dresser 
Bar, as it is called, scrapes off the sur- 
plus, spreading the material sideward 
and also leveling the “humps” as 
loaded car moves under it. When end 
of car (and there may be some ques- 
tion whether S-D Overlapping End 
Cars have ends) is moved under this Dresser Bar, the 
surplus coal is plowed over the S-D Overlapping Ends 
into next car coming under belt to be loaded. Consider 
this for a moment. The only practical method to obtain 
a MAXIMUM LOAD is to load the car high and scrape 
surplus from one car to another — and this is done 
automatically! Movement of car-trips at these Auto- 
matic Loading Stations is accomplished by Sanford-Day 
Hydraulic Car Spotters or Sanford-Day “Brownie” Hoists. 
On a 10-ton S-D Overlapping End Car, for example, 
users report that Top Dressing permits them to load 
another 14 to 1 ton. This PLUS an additional 14 to 1 ton 
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every 6th car in a trip! 


Gather round, gentlemen! Here is also NON-STOP MAXIMUM HAULAGE! 


1. NON-STOP LOADING! Section belt loads trip of S-D Automatic Overlapping End 


NON-STOP LOADING 


2. NON-STOP RETURNING! 


= = 


Cars at S-D Automatic Loading Station. 
MAXIMUM HEIGHT and MAXIMUM CAPACITY. 
the S-D Overlapping Ends). 


Top Dresser Bar automatically dresses cars to 
(Note coal coming off belt directly over 


trip to ue transported to Surge Bin for automatic dumping. 


Dispatcher has instructed this locomotive operator to 
return ™ empty trip to this particular S-D Automatic Loading Station because the 
out sufficient pre-determined number of cars, making-up loaded 


more payload obtained by the S-D 
Overlapping Ends themselves! SAV- 
INGS? At one mine 250 S-D Auto- 
matic Overlapping End Cars are 
doing the work that previously re- 
quired 293 of the same cars without 
Overlapping Ends. They eliminated 
every 6th car in a trip! How much 
tonnage are those 250 cars hauling? 
Four thousand tons per shift — 
12,000 tons a day! (Maximum haul 
one way is six miles, minimum is 
three.) What happened to the ton- 
nage carried by the other 43 cars? 
The S-D Overlapping Ends and their 
ability to assure MAXIMUM LOAD- 
ING are now handling their loads! 
How much did the changeover save 
them? Approximately $250,000.00 
annually! Due, in the main, to S-D 
Overlapping End Cars eliminating manpower at the load- 
ing stations. 

Reason this direct comparison can be made is because 
this customer converted their conventional S-D Auto- 
matics by having us produce S-D Overlapping End “sec- 
tions,” which were installed on their cars at the mine. 
Only bottom dumping mine cars can have Overlapping 
Ends. You, too, can convert your present bottom dump- 
ing cars, height of car and curve radii permitting. If you 
are not using bottom dumping mine cars, you have the 
greatest opportunity in the history of mining to drasti- 
cally reduce your haulage costs, an opportunity that 
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deserves your immediate and serious 
consideration. 

This Sanford-Day NON-STOP MAXI- 
MUM HAULAGE system is in operation 
daily at several mines — some large, 
some small. To see any one of them 
will surely convince you. Would you 
like to know where they are? If not 
convenient to actually see one right 
away, call us and we will show you 
documentary filmed report or we will 
mail film to you so you can see and 
study at your convenience this NON- 
STOP MAXIMUM HAULAGE system in 
actual mine operations. You don’t 
want to order another mine car, re- 
gardless of design, until you do. Write 
or call us today! 


Sanford-Day Iron Works, Inc., 
Knoxville, Tennessee. Telephone 
3-4191. 


SANFORD-DAY 


KNOXVILLE, TENNESSEE 


MINE CARS — all types . .. S-D Brakeman Cars . . . S-D Man 
Cars . . . S-D Hydraulic Car Spotters and “Brownie” Hoists . . . $-D 
Automatic Loading Stations for mine and railroad cars . . . S-D 
“Floater’ Wheels . . . S-D Mine Sheaves and Rollers . . . S-D 
exclusive Hard-Facing Process that puts old wheels back in operation 
for years of additional service. 


NON-STOP RETURNING 
fi 
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Oliver Iron Mining Division’s 
Soudan mine held open house, July 
18, during a three-day Diamond Jubi- 
lee Celebration, July 17, 18 and 19, 
at Tower-Soudan to commemorate 


the 75th Anniversary of the first 
shipment of iron ore in Minnesota. 
Discovery of iron ore at Soudan, on 
the Vermilion range, marked the be- 
ginning of an industry which has 
been a major factor in the growth 
and development of Minnesota. The 
Soudan mine, which still produces 


high grade ore, was originally devel- 
oped by Minnesota Iron Co., a prede- 
cessor of U. S. Steel’s Oliver Iron 
Mining Division. The Soudan shipped 
its first ore to Two Harbors on July 
31, 1884, and has made shipments 
every year since 1904. 


Haines & Lawrence, independ- 
ent Ohio coal strip mine operators, 
have disposed of some 500 acres of 
their holdings to Central Ohio Coal 
Co. 


ROPE THREAD 


on Brunner & Lay Drilling Tools 


Lay assembly 


9300 King St., 


years. 


.... Makes long-hole drilling 
EASIER ° 


If it's deeper holes you are after, you can’t buy more 
Pp y » 


MORE PROFITABLE 


productive tools than the rope thread Brunner & 


carbide Rok-Bits, Couplings, 


Carbo-Rok Sectional Rods, Striking Bars. Solid rope 
thread connections ensure greater rod rigidity for 
deeper drilling. Rod life is extended — breakage 
costs reduced. Easy hand uncoupling. An unbeatable 
drilling unit designed and built to work together. 
For complete information call your Brunner & Lay 
dealer, or our nearest plant. Brunner & Lay, Inc., 
Franklin Park, Ill. 


Plants & conversion shops: 


77 progressive 


Albuquerque, 


Asheville, Birmingham, Denver, Dorchester (Boston), 
Los Angeles, Philadelphia, Portland, Sacramento, 
Seattle, Lachine, P. Q. 
(Spokane), Vancouver, B. C. 


Brunner & Lay Products 


Long Island City, Yardley 


CARBIDE ROK-BITS « INTRASET STEEL e DRILL RODS e COUPLINGS, ADAPTERS & SECTIONAL STEEL 
AIR TOOL ACCESSORIES—MOIL POINTS, CLAY SPADES, ASPHALT CUTTERS, etc. 
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Kaiser Aluminum & Chemical 
Corp. has put into operation a re- 
cently completed fourth potline at its 
primary aluminum reduction plant 
near Ravenswood, W. Va. The fourth 
potline, with a capacity of 36,250 
tons of aluminum a year, places the 
Ravenswood works into full opera- 
tion with an estimated output of 145,- 
000 tons of aluminum per year. 


Eccles No. 6 mine, Eccles. 
W. Va., of Eastern Gas & Fuel Asso- 


ciates has been closed indefinitely due 


| to market conditions. 


Sharon Steel Corp. pur- 


| chased 3000 acres of coal properties 


near Kittanning, Pa., and plans to 
open a new mine and build a coal 
cleaning plant. The Mahoning mine 
area was acquired from Pittsburgh 
& Shawmut Railroad. The entire proj- 
ect is scheduled to be in operation 
within the next year. 


The 14th Annual Off-the-Rec- 
ord Meeting of the Pittsburgh Sec- 
tion of the American Institute of 
Mining, Metallurgical and Petroleum 
Engineers and the Pittsburgh Section 
of the National Open Hearth Com. 


| mittee will be held November 6, 1959, 


| at the Penn-Sheraton Hotel. 


Pitts- 
burgh, Pa. 


The North American Coal 
Corp. has acquired Warner Col- 
lieries Co. through an exchange of 
stock. Before the merger, North 
American, with mines in West Vir- 
ginia, Pennsylvania and North Da- 
kota, produced about 5,500,000 tons 
of coal per year. Warner’s Jensie 
mine at East Springfield, Ohio, and 
the Hurricane mine at Mammoth, 
W. Va., are expected to add more than 
1,000,000 tons of coal to this output. 


General Portland Cement Com- 
pany’s board of directors has ap- 


| proved a $17,000,000 expansion and 


modernization program for its plants. 
This includes a project for the com- 


| pany’s Tampa plant to increase its 


capacity by approximately 3,000,000 
barrels of cement annually. General 
Portland recently acquired through a 
merger the plants of the Consolidated 
Cement Corp. at Paulding, Ohio, Fre- 
donia, Kan., and Cement City. Mich. 


Interlake Iron Corp. has an- 
nounced plans to build a 3000-ton 
sintering plant at its Chicago mer- 
chant pig iron producing facilities. 
Designed to produce self-fluxing sin- 
ter, the plant will process iron ores, 
coke, flue dust and limestone into a 
premixed charge for Interlake’s two 
Chicago blast furnaces. 
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CF&I Plans Major Improvements 


Colorado Fuel & Iron Corp. plans 
to issue and sell an additional $40,- 
000,000 of first mortgage bonds. 

About $21,000,000 of the proceeds 
from the issue will be spent on ex- 
pansion, diversification and moderni- 
zation of CF&I plants and properties. 
The rest of the proceeds will be used 
for simplification of the corporation’s 
debt structure. 

Of the $21,000,000 to be spent on 
plants, about $18,000,000 will be for 
expenditures at CF&l Western Divi- 
sion plants at Oakland, San Francisco 
and Pueblo, Colo. 

The Pueblo plant alone will benefit 
from an expenditure of about $16,- 
000,000. An $8,000,000 oxygen steel 
converter with a capacity of 50,000 
ingot tons per month will be installed. 
The oxygen converter method of 
steel production has received wide 
acceptance as an efficient and low cost 
steel-making process. 


Homestake Acquires Interest in 
Lance Claims 


Lance Corp., a wholly-owned sub- 
sidiary of Sabre-Pinon Corp., re- 
cently announced that Homestake 
Mining Co. had purchased a 25 per- 
cent working interest in two sections 
of their McKinley County, N. M.. 
uranium mining properties. 

The transaction, which involved 
$1,350,000 gives both companies sub- 
stantial new uranium reserves, and 
improve the Sabre companies’ cash 
position. 

The agreement gives Homestake a 
25 percent interest in 1280 acres, 
which include the 600-tpd Section 12 
mine. Sabre, through its subsidiary, 
continues to fully own and control 
mining leases on an additional 16,000 
acres in the Ambrosia Lake region. 

Sabre recently acquired all of the 
capital stock of Black Jack Corp., 
which owned the leases, and trans- 
ferred them to Lance, which was 
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formed as a wholly-owned operating 
facility to develop known ore bodies 
and continue exploration for future 
reserves. Lance will continue as sole 
operator of the joint venture. 


Coal Key to Missouri Basin Future 
An official of the U. S. Bureau of 


Mines told the Missouri Basin Inter- 
agency Committee in Douglas, Wyo., 
that low grade coal and lignite de- 
posits hold the key for boosting the 
power potential of the Missouri 
Basin. 

W. S. Landers, superintendent of 
the Denver coal research laboratory, 
said hydroelectric power will provide 
only about 17 percent of the esti- 
mated power needs of the ten-State 
Missouri Basin area by 1970. 

Much of the additional power must 
come from coal. He pointed out that 
41 percent of the Nation’s coal re- 
serves are in the Missouri River 
drainage. 

The problem of finding a market 
for the by-products of lignite and 
other soft coal is one deterrent to use 
of coal for extensive power produc- 
tion at this time. However, he added, 
tests are being conducted in Texas 
to find a profitable market for coal 


tars and other by-products. 

All of the Basin States were repre- 
sented: Wyoming, Montana, Colo- 
rado, South and North Dakota, Min- 
nesota, Missouri, Nebraska, Kansas 
and Iowa. 


Susquehanna-Western to Buy 
Vitro’s Ore 


Susquehanna- Western, Inc. has con- 
tracted to purchase uranium ore from 
the Gas Hills properties of Vitro 
Minerals Corp. for processing at its 
new mill in Riverton, Wyo. Total pur- 
chases under the contract may exceed 
$15,000,000. 

The agreement calls for the deliv- 
ery of ore containing 480,000 pounds 
of uranium concentrate per year from 
Vitro’s mines, and provides for ship- 
ments to the end of 1966. 

The contract will mean a mining 
rate for Vitro of more than 100,000 
tons of ore per year. Vitro is one of 
the largest ore shippers from the 
Wyoming area, where it is a pioneer 
in uranium mining. The Riverton 
mill, which has been in production 
since last November, has a capacity 
of 550 tons of ore per day and plans 
for an increase of capacity in the 
near future. 


The Idaho Mining 
Association held its 
annual meeting at 
Sun Valley, Idaho, 
July 5-8. Officers 
shown left to right 
are: outgoing presi- 
dent, Wallace G. 
Woolf; L. J. Randall, 
the new president; J. 
C. Kiefer, vice presi- 
dent ; Harry W. 
Marsh, second vice 
president, and A. J. 
Teske, secretary. 
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The tough ones come to 


How HOMESTAKE 


solved two 
HAULAGE PROBLEMS 


When Homestake Mining Company needed 
larger haulage capacity, Card engineers were called 
in. At Homestake, ore cars are automatically dumped 
while in motion, and haulage ways are limited in 
cross section. So, special Granby-type cars were 
chosen to replace the old gable-bottom cars. 

Since 1939, 390 of these special Card cars 
have gone to Homestake on eight successive orders. 
Designed for maximum capacity, they have only a 
very minimum of side clearance. They are fabricated 
wholly of Cor-Ten plate and hold 60 cu. ft. Greatest 
design change over the years has been to a heavier 
liner plate to allow loading without the degree of 
ore fragmentation originally planned. Originally the 
cars were loaded through 14” grizzlies. Now they 
are loaded with the largest sizes that will clear 
the chutes. 

Card has recently furnished 61 special Rocker 
Dump cars for development work at Homestake. 
These are well suited to handling waste and dump- 
ing in old stopes. 


WHERE MINING CALLS 


for efficient haulage, 
Card cars are the tested 
answer. Join Card's 
many customers. Their 
repeat orders are added 
proof of quality for 
you. Card engineers are 
et your service ...no 
obligation. 


2501 WEST 16th AVE. 
DENVER, COLORADO 
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ALSO... 

American Gypsum Co. will 
build a $3,000,000 gypsum plant 
near Albuquerque, N. M., to manu- 
facture wall board, lath and plaster 
board. Raw material will come from 
the 1180-acre White Mesa gypsum 
deposit near San Ysidro, about 30 
miles northwest of Albuquerque. Con- 
struction is scheduled to begin in Sep- 


| tember and be completed by late 
| 1960. 


Blasting at stone quarries and 
other mining operations will be stud- 
ied by U.S. Bureau of Mines scientists 
as part of intensified research on such 
vibrations and their effects on build- 
ings, dams, and similar structures. 
The Bureau’s study, which is being 
supported partly by associations of 
quarry operators and insurance com- 
panies, will seek basic knowledge 
needed by highway, construction and 


| tunneling contractors as well as mine 


and quarry operators. 
The USBM publication “Seismic 


| Effects of Quarry Blasting,” Bulletin 
| 442, which was published in 1942 has 
| been the authority on this subject for 


many years. Bureau officials believe, 
however, that recent advances in blast- 


| ing techniques and explosive develop- 


ments, along with improvements in 
seismic equipment, require that re- 
searchers undertake new studies. 


Aluminum Company of Amer- 
ica has announced it is stepping up 
production of primary aluminum 
metal by 40,000 tons a year by put- 


| ting into operation two idle potlines 
| —one at its Point Comfort, Texas, 
| smelter, and the other at Vancouver. 


| Wash. 


A major expansion of its Red 
River Canyon operations in northern 
New Mexico is planned by Molyb- 


| denum Corporation of America if 


sufficient ore is found during the 
company’s current exploration pro- 
gram. The company is now involved 
in an intensive core drilling pro- 


| gram to prove reserves at its min- 
| 


ing claims in the Red River area. 


Mining and milling operations 
have been resumed at Consolidated 
Woodgreen Mines near Greenwood, 
B. C. The 1000-tpd capacity open-pit 
copper operation has been put into 
operation at a rate of about 500 tpd. 
but the company expects to increase 
production capacity within a few 
weeks. Concentrates will be shipped 
to the Tacoma smelter of American 
Smelting & Refining Co. 


MINING CONGRESS JOURNAL 


C ad | 
ar | 
| 
j \ | 
== 
AK 
| CS.Catd Works Co. 
| 


Production of elemental phos- 
phorus has started at Central Farm- 
ers Fertilizer Company’s new $10,- 
000,000 Georgetown Canyon opera- 
tion near Montpelier, Idaho. In its 
process, CFFC utilizes elemental 
phosphorus to make phosphoric acid. 
The acid is then used to treat high 
grade phosphate rock to produce high 
analysis, 52 percent P.O; fertilizer. 
About half of the proposed run of 
raw material to the company’s huge 
rotary kiln will have come through 
beneficiation processes, The other half 
will consist of a direct charge of 
higher grade ore. 

The Idahe operation has attracted 
national attention because: it repre- 
sents a major independent step of the 
farm cooperatives into phosphate fer- 
tilizer processing in competition with 


chemical companies; and it is the| | 
first time that anyone in the chemical | | 
fertilizer field, outside of the Tennes- | | 


see Valley Authority, has attempted 


to produce high analysis superphos- | | 


AN 


phate by the use of elemental phos- | Fame 
phate. | 


As 


A map of the moon will be avail- 
able in the not-too-distant future. Dr. 
L. W. LeRoy, head of Colorado 
School of Mines’ geology depart- 
ment, is charting the craters, lava 
flows and surface fracture patterns 
which show up in photographs of the 
lunar surface. He is now in his third 
year of intensive moon mapping and 
has covered roughly 4,000,000 square 
miles, or about half the surface that 
is visible to the earth, When the map 
is finished it will be used for naviga- 
tional purposes by armed forces agen- 
cies and astronomers. 


Construction of a $10,000,000 
gypsum mill at either Lander, River- 
ton or Shoshoni, Wyo., is being con- 
sidered by Vipont Mining Co. The 
mill would utilize the huge gypsum 
deposits on the Wind River Indian 
Reservation in the manufacture of 
wallboard and plaster. 


Don’t just dig...and hope to find...Call SPRAGUE & 
HENWOOD, and for a nominal cost you'll know just what 
Mother Earth holds in store for you. SPRAGUE & HENWOOD’s 
own manufacturing facilities, and more than seventy years of field 
experience, enables them to obtain the highest percentage of core 
from almost any formation. From this core you can obtain accu- 
rate geologic information ... no guesswork. 


Two Salt Lake scientists at the 
Research Center of Kennecott Copper 
Corp. have perfected the first com- 
mercial process for flotation of low) 
grade columbium ores. In its patent | 
application, KCC states that colum- 
bium minerals can be won from) 
Canadian ores in economic grades as | 
high as 19.3 percent columbium oxide | 
by use of various members of quino- | 
line family of organic chemicals. Fol- 


Write to SPRAGUE & HENWOOD, INC. today for an estimate, 
giving complete information, and it will be on its way to you just 
as quickly as possible . .. without obligation. 


SPRAGUE & HENWOOD, 


SCRANTON 2, PA. 


lowing beneficiation, the columbium | BRANCH OFFICES: NEW YORK + PHILADELPHIA + PITTSBURGH + ATLANTA 
* BUCHANS, NEWFOUNDLAND 


can be reduced to a metallic form by 
pyro-metallurgical techniques. | 
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GRAND JUNCTION, COLORADO 
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BOOK REVIEW 


Silhouettes of Charles S. Thomas 
by Sewell Thomas 
(The Caxton Printers, Ltd., 
228 pp.. 48 plates) 
EWELL THOMAS, of Denver, a 
mining engineer for more than 
50 years, has written a biography of 
his father that covers much more 
ground than the title indicates. It is 
full of new material on the old 
“boom” mining camps of Leadville, 
Creede, and Goldfield. 

Charles S. Thomas, born in Geor- 
gia, began the practice of law in 1871 
in Denver, specializing in mining 
law. He lived at Leadville, Colo., 
from 1870 to 1884, and was inti- 
mately associated with hardrock min- 
ing virtually all his life. He partic- 
ipated vigorously in Colorado’s 
rugged politics, and served with dis- 
tinction as Governor and U. S. Sena- 
tor. Although a lifelong Democrat, 
he voted against U. S. participation 
in the League of Nations and hated 
the New Deal, which was just getting 
into full swing when he died in 1934 
at the age of 84. 

It was only natural that his son 
followed a mining career, and Sewell’s 
“silhouettes” of his father are liber- 
ally entwined with his own early 
experiences in the boom camps. The 
result is a graphic account, enhanced 
by many illustrations, of the mining 
towns and the noted and notorious 
people who lived in them during their 
heydays. | 

Much of the book is devoted to the 
two years which father and son spent | 
at the height of mining activity | 
shortly after the turn of the century | 
in Goldfield, Nev., when its popu- | 
lation reached 25,000. 

Today’s mining men will shudder | 
while reading the account of working 
conditions in the Goldfield mines. 
Many were operated by lessees, who | 
desired only to get out the maximum 
amount of ore before their leases ex- 
pired. Capital expenditures were held 
to the absolute minimum. Hastily 
driven, scantily timbered shafts could | 
get in dangerous condition before 
repairs were made. Stopes and gal- 
leries were little better, and roof falls 
were frequent; winzes and under- 
hand stopes were generally un- 
guarded. None of the processes of ore | 
extraction was orderly in any sense. 

By today’s standards, ores were | 
fabulously rich, and the miners con- | 
sidered it their prerogative to steal | 
$100 or more of “high-grade” dur- | 
ing each shift. This “easy come” | 
money was freely scattered about the 
town, with most of it finding its way 
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directly into the saloons, gambling 
houses, and the well-populated red- 
light district—and the book contains 
many entertaining stories based on 
the miner’s “extra-curricular” activi- 
ties. 

The mine operators had their share 
of labor troubles, too. For a time the 
Industrial Workers of the World— 
the “Wobblies”’—had complete con- 
trol of Goldfield, and by use of boy- 
cott tactics even forced the closure 
of a newspaper which had printed 
some uncomplimentary facts about 
the union. Everything was unionized, 
including the boys employed to strap 
on roller skates at a skating rink, who 
were made union “miners” at $5 per 
shift. Conditions were intolerable 
until the 1907 financial panic gave 
employers the leverage needed to rout 
the Wobblies. 

The biography closes with an ac- 
count of Senator Thomas’ activities 
in the Senate. It is particularly inter- 
esting to note that the Senator, ob- 
viously foreseeing the undesirable 
consequences of unrestrained union 
monopoly power, vigorously opposed 
exemption of unions from applica- 
tion of the Clayton Act when that 
antitrust law was enacted in 1913. 
During and immediately following 


World War I, he had considerable 
contact with President Wilson; ex- 
cerpts from the Senator’s speeches 
and letters reveal him as a statesman 
of high rank. 

All in all, Sewell Thomas’ book is a 
compilation of highly absorbing “sil- 
houettes.” 

(Editor’s note: This book will be on sale at 
the newsstand and drug store in the Brown 


Palace Hotel, Denver, during the AMC Con- 
vention, September 14-17.) 


Three contracts have been 
granted by Consolidated Mining & 
Smelting Co. of Canada,, Ltd., in con- 
nection with its proposed $20,000,000 
iron and steel smelter which will be 
constructed at Kimberley, B. C. 

Foundation Company of Canada, 
Ltd., will erect buildings and install 
equipment. Lurgi Gesellschaft of 
Frankfurt, Germany, will supply sin- 
tering equipment and Elektrokemisk 
of Oslo, Norway, the first electric pig 
iron furnace. 

The European companies _ per- 
formed the final test work for the 
electrothermic reduction process 
which will be used for the first time 
in North America. Work on the plant 
is now under way. 


DIRECTOR OF 
AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES 
ADELAIDE, SOUTH AUSTRALIA 
The Research & Development Laboratories of the South Australian Department of Mines 


are to be reconstituted as the Australian Mineral Development Laboratories, and will be con- 
trolled by a Council representing the Mineral Industry, the Commonwealth Government and 


the Government of South Australia. 


The Laboratories are installed in modern buildings in Adelaide and are well equipped for 
integrated mineral research, including analytical, mineralogical, chemical, metallurgical and 
chemical engineering investigations from bench to pilot scale. One of the prime functions of 
the Laboratories will be to perform mineral investigations for industry on a contract basis. 

Present employees number 130, including 75 professional officers. 


Applications are invited for the position of Director of this establishment. 


Duties—Responsible to the Council for the direction and administration of the Laboratories. The 
successful applicant will have considerable freedom in the selection of research 


programmes. 


Qualifications—A University degree in Engineering or Science. Wide experience in mineral 
investigation and research. Experience in plant design and operation would be an addi- 
tional qualification. The ability to direct and inspire research staff in the mineral develop- 
ment field is essential. Administrative experience is desirable. 


Salary—Adequate salary will be fixed by the Council. It will be not less than £A4,250 per 
annum. Appropriate superannuation benefits will be provided. 


Term—The period of appointment will be a matter for discussion between the successful 


applicant and the Council. 


Accommodation—The Council wiil assist the 


acccmmodation. 


Removal Expenses—First-class fares and reasonable removal expenses to Adelaide will be paid 
fer the successful applicant and his family. 


Applications will be treated as confidential and should be addressed to — 


Australian Embassy, 
1700 Massachusetts Avenue N.W. 
Washington 6, D.C. 


Closing date: 30th September, 1959 


successful applicant in obtaining suitable 
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Rotary Vibrator Screen 


A COMPLETELY SELF CON- 
TAINED rotary vibrator powerful 
enough to efficiently handle a wide 
variety of applications and dust tight 
covers to prevent loss of materials and 
reduce dispersion are reported as 
primary features of an electromechan- 
ical screen just announced by Syn- 
tron Co., 703 Lexington Ave., Homer 
City, Pa. Called the RVS-146, this 


unit is available with single or dou- 
ble deck screening areas and can be 
equipped with either a 900 or an 1800 
rpm drive. It can also be supplied 
without dust-tight covers. The rotary 
vibrator is said to be totally enclosed, 
pressure-tight and water-proof, with 
sealed-in air-oil mist lubricant. The 
vibrator operates on 220 or 440-volt, 
3-phase, 60-cycle alternating current. 

Built in three sizes, the units are 
available for 10, 25 and 50 gpm out- 
put, with an available operating 
range of 20 percent above and below 
this figure, based on 500 Seconds 
Saybolt Universal lubricating oil at 
100°F and 50 psi pump outlet pres- 
sure. 

The new “Protecto-Lube” System 
reportedly is climatized for any con- 
ditions—tropical, temperate or frigid. 


Air-Cooled Compressors 
TWO SEMI-PORTABLE air- 


cooled compressors delivering from 
311 to 635 cfm of air at 100 psi has 
been introduced by Atlas Copco 
Eastern of Paramus, N. J., and Atlas 
Copco Pacific of San Carlos, Calif. 
Designated the “AT” series, the two- 
stage machines are reportedly de- 
signed for use under extreme temper- 
ature ranges and in areas where wa- 
ter is dirty, corrosive or exception- 
ally expensive because of short sup- 
plies. Quick installation is claimed 
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for them because of their extreme 
balance and smooth running charac- 
teristics, enabling them to be oper- 
ated as semi-portable units on spe- 
cially-designed skid frames. 

The AT-1 compressor, which de- 
livers 311 cfm at 600 rpm and 374 
cfm at 730 rpm, stands 54 in. tall, is 
51 in. wide and approximately 30 in. 
deep. The other model, AT-3, is 66 
in. tall, 64 in. wide and about 40 in. 
deep. Its output is 533 cfm at 490 
rpm and 635 cfm at a 585 rpm speed. 


Dise Filter Scraper 


BY FOLDING OR CONTOURING 
to the bellow of the filter bag, the 
contour scraper developed by Peter- 
son Filters and Engineering Co. re- 
portedly will increase a conventional 
disc filter’s filtering capacity by 
thoroughly cleaning the filter bag. 


The contour scraper is a three-sec- 
tion scraper, as shown in the ac- 
companying picture. The rubber 
blade is held in tension against the 
bag by plates (A, B and C), which 
hinge independently of each other. 
As the bag inflates, the center section, 
plate C, contours out while sections 
A and B are held in place and the 
rubber blade contours to the bellow 
of the bag. Adjustable spring tension 
on sections A and B is through an 
inner shaft to one lever arm and the 
center section C by adjustable spring 
tension through an outer shaft con- 
nected to the other lever arm. The 
contouring action remains free and, 
according to the manufacturer, will 
not freeze up from sludge because all 
parts are sealed and lubricated. Com- 
plete details can be obtained by writ- 
ing to the company at P. O. Box 606, 
Salt Lake City 10, Utah. 


Induction Voltage Regulators 


SIZE AND WEIGHT REDUC. 
TIONS for General Electric’s Induc- 
trol induction voltage regulators have 
been announced by the company’s 
Voltage Regulator Product Section, 
Pittsfield, Mass. Single-phase ratings 
have been reduced in weight an aver- 
age of 15 percent, with reductions on 
individual ratings ranging as high as 
25 percent. Three-phase unit weights 
have been trimmed from 15 to 50 
percent. Dimensions have also been 
reduced throughout the product line, 
which is available in three basic types 
—automatic, motor driven and hand 
operated. 


Heavy Duty Sinker Drill 


A COMPRESSIBLE RUBBER 
CUSHION which eliminates retainer 
springs is reported to be a key ele- 
ment in the Beavertail retainer of the 


CP-69 sinker drill. This design is 


said to eliminate replacement of 
worn springs, and, in addition, con- 
tact has been substantially increased 
between drill steel and retainer col- 
lar, also minimizing retainer wear. 
The manufacturer also claims an all- 
new front head assembly in which 
vital chuck parts have been redesigned 
and safely enclosed within a pro- 
tective, one-piece sleeve. 

More details about this 55-lb drill 
can be obtained by writing to Chi- 
cago Pneumatic Tool Co., 6 E. 44th 
St., New York 17, N. Y. 
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Bin Vibrators 


A MORE POWERFUL UNIT has 
been added to the HI-VI line of bin 
vibrators by Eriez Manufacturing 
Co., Erie, Pa. Available in two types, 
the units are known as V3A-50P and 
V3A-50S. The 50P is of the “impact” 
type where vibratory output is in the 
form of steel on steel, and 50S is 
“semi-noiseless,” having one of the 
impact elements semi-resilient to pro- 
vide cushioned impact. 

These units are for use on bin walls 
of 14 in. maximum thickness with a 
capacity of 50 cu ft. Their more pow- 
erful impact is said to prevent clog- 
ging, sticking and bridging of stub- 
born materials in larger, heavier bins 
than those serviced by other V3A 
models. 


Portable Dredge 
INCREASED POWER AND LESS 
MAINTENANCE claimed for 
the Ammco “Hydra-Drive” portable 


dredge by American Marine and Ma- 
chinery Co., P. O. Box 1150, Nash- 


ville. Tenn. A ladder with removable 
sections provides efficient digging at 
variable depths, and to pump ex- 
treme distances or elevations without 
loss of capacity, an additional engine 
can be installed in the field. Produc- 
tion model portable dredges are usu- 
ally available from stock in 8 to 18 
in. sizes on lease or sale basis. 


Skin Protection Creams 


AVAILABLE IN THREE SPE- 
CIAL PURPOSE FORMULAS, the 
creams are said to provide protection 
against virtually any skin irritant 
commonly encountered in industry. 
All three cream formulas contain hex- 
achlorophene for bacteriological and 
anti-fungus effects, as well as an exclu- 
sive deodorant. They can be removed 
in mild soap and water. An emollient 
feature prevents drying, cracking or 
chipping. Bulletin 0403-4 on M-S-A 
FEND ereams is available from Mine 
Safety Appliances Co., 201 N. Brad- 
dock Ave., Pittsburgh, Pa. 
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Transmission Control 


FINGER TIP SHIFTING of Cat- 
erpillar DW20 and DW21 tractors is 
provided by SynchroTouch Trans- 
mission Control introduced recently 
as optional equipment by Caterpillar 
Tractor Co., Peoria, Ill. A prime ad- 
vantage claimed for this development 
is its feature of permitting operators 
to quickly shift up or down, by 


dialing a desired gear range, elimi- 
nating the usual gear-shifting opera- 
tions required by standard direct 
drive transmission and resulting in 
the reduction of shifting time from a 
multi-second to a fractional-second 
interval. The SynchroTouch is con- 
trolled by a gear selector mounted on 
top of the control box and replaces 
the gear shift lever. 


Car Spotter 


A SPLIT-TRACK MODEL of Porta- 
Feeder for precision car spotting has 
been announced by Nolan Co., Bow- 
erston, Ohio. The unit mounts the 
operating mechanism on both sides 
of the track, rather than between the 


tracks as in the standard model. Ad- 
vantages claimed are easy and imme- 
diate accessibility and no interference 
by any part of the feeder with mine 
car axles, coupler or brake rigging. 
The model also collects less coal. 
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Motor Starter 
UNITIZED CONSTRUCTION is 
the key design feature of a line of 


size 0 to size 4 starters recently re- 
leased by Allis-Chalmers Mfg. Co., 


Milwaukee, Wis. A full range of 
standard, special-design and acces- 
sory control devices are available in 
these sizes for application from 110 
to 600 volts for fractional to 200 
hp motors. The benefit to users 
through unitized construction is said 
to be block-building modifications for 
economic versatility. 


Swivel Connector 


CAPABLE OF DELIVERING HY- 
DRAULIC FLUID at any angle un- 
der adequate pressure the 90° Swivel 
Connector eliminates hydraulic hose 
failure under severe flexing, accord- 
ing to Eastman Mfg. Co., Manitowoc, 
Wis. It “follows” the travel of a 
crane, for example, thereby relieving 
the extreme flexing strain which was 
formerly absorbed entirely by the 
hose. Other applications are to be 
found on loaders, earth moving 
equipment, and hydraulic presses. 

Various combinations of stems can 
be interchanged with any body style. 
Ends which are presently available 
include male pipe, hydraulic male, 
“O” Ring male, plus solid and swivel 
female, in sizes ranging from 1 in. 
through 11 in. The unit is machined 
out of bar steel and plated for cor- 
rosion protection. 
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ANNOUNCEMENTS 


Herman H. Pancake has been 
named administrative vice president 
of Irwin-Sen- 
senich Corp., 
manufacturers of 
mining and in- 
dustrial equip- 
ment. Formerly 
affiliated with 
the American 
Car & Foundry 

= Division of ACF, 
Inc., as manager of mining and in- 
dustrial sales, Pancake is the holder 
of numerous U. S. patents on drop- 
»ottom mine cars. 


United States Steel Corp. has 
anncunced the appointment of Mar- 
eus M. Chapman as an administra- 
tive vice president commercial. He 
will be succeeded as vice president 
sales by Howard J. Mullin. 


Joy Mfg. Co. 
has made three 
new appoint- 
ments in its Coal 
Machinery Divi- 
sion. R. A. Leh- 
ner has been 
named vice pres- 
ident and assist- 
ant general man- 
ager of the divi- 


R. Lehner 


J. Courtwright R. Hair 


sion. At the same time J. P. Court- 
wright was named vice president— 
sales, and R. T. Hair appointed vice 
president—technical services. 


CATALOGS & BULLETINS 


WATER TREATMENT EQUIPMENT. 
Process Engineers, Inc., Division of The 
Eimco Corp., 420 Peninsular Ave., San 
Mateo, Calif. Bulletin SM-1013 features 
the Reactor-Clarifier, an Eimco-Process 
development combining coagulation and 
flocculation, sedimentation and sludge re- 
moval in a single unit. Both standard rate 
and high rate types are shown. Also illus- 
trated and described are Eimco-Process 
flash mixers and contactors, clarifiers and 
flocculation mechanisms, an automatic en- 
closed rapid sand gravity filter system, an 


Carter P. Thatcher has been ap- 
pointed Vice President, Mining Op- 
erations for Yuba Consolidated In- 
dustries, Inc. It was announced that 
Thatcher will concentrate on expan- 
sion of Yuba’s mining activities, in- 
cluding current explorations. He is a 
graduate of Yale Law School, and has 
been in the Yuba organization since 
1957 with headquarters in San Fran- 
cisco. 


Goodman Manufacturing Co. 
of Chicago has opened a new ware- 
house at West Frankfort, IIl., for 
the convenience of mines in south- 
ern Illinois, Indiana and western Ken- 
tucky. This completely stocked outlet 
of renewal parts for Goodman ma- 
chinery is under the supervision of 
Roy Soper, supply manager for the 
area, who is assisted by Ward Carl- 
son, factory trained for the post of 
warchouse manager. 


William E. Umstattd will retire 
as president of Timken Roller 
Bearing Co., Canton, Ohio on Sept. 
1. He will become chairman of the 
executive committee. 


Martin B. 
Jaeger has been 
appointed to the 
newly created 
post of advertis- 
ing manager for 
Koehring Co. 
He will be re- 
sponsible for di- 
recting the prod- 
uct advertising and publicity pro- 
grams for all Koehring divisions and 
subsidiaries. 

Jaeger was formerly manager of 
advertising and publicity for Bu- 
cyrus-Erie Co. as well as publisher 
of Excavating Engineer and The 
Driller. 


eductor type proportioning liquid chemi- 
cal feeder and other water treatment and 
conditioning equipment. 


CUTTING COSTS IN COAL MINING. 
Advertising Division of Caterpiiiar Trac- 
tor Co., Peoria, Ill. How to improve the 
efficiency of coal mine operations is the 
subject of this two-color eight-page book 
which describes the use at coal mines of 
crawler tractors with rippers and dozers, 
wheel-tractor-scraper units, Traxcavators, 
wagons and motor graders. The booklet’s 
title and form number D925. should be in- 
cluded with requests. 


(Continued on next page) 
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SHUTTLE CARS. National Mine Service 
Co., Indiana, Pa. National Mine’s TorKar 
shuttle car is detailed in a four-page bro- 
chure and series of specification pages. 
The bulletin presents full technical infor- 
mation on all main TorKar components, 
while the specification pages provide data 
on each of a series of types. 


ARC WELDING. Tubular Products Divi- 
sion, Babcock & Wilcox Co., Beaver Falls, 
Pa. The data card, TDC-155, summarizes 
the various recommendations for arc weld- 
ing and provides information on suggested 
pre-heat and post-heat treatments. It also 
indicates proper type of electrodes to be 
used. Steels discussed are carbon steels, 
chromium-molybdenum alloy steels and 
stainless steels. 


REPLACEMENT PARTS FOR TRAC- 
TORS. Columbia Steel Casting Co., Inc., 
933 N.W. Johnson, Portland 9, Ore. Re- 
placement parts for most makes of tractors 
are featured in a four page brochure illus- 
trating the company’s range of production 
capabilities and typical tractors replace- 
ment components they manufacture. Re- 
quest Columbia Bulletin No. 1062. 


RUBBER TIRED CUTTING MaA- 
CHINES. Goodman Manufacturing Co., 
Halsted St. and 48th place, Chicago 9, Ill. 
Catalog G-138 describes the company’s 
2400 series of rubber tired cutting ma- 
chines. 


SCREENS. Pioneer Engineering, Divi- 
sion of Poor & Co., 3200 Como Ave., Min- 
neapolis, Minn. Several improvements 
made recently to the Mesabi screen line 
are described in the 16 page booklet, Form 
651A. Special attention is paid to the ad- 
dition of secondary spring type of screen 
suspension which, it is said, eliminates 
transfer of vibration to supporting struc- 
ture, increases screen efficiency and _ re- 
duces strain on screen assemblies. Illus- 
trations of this new type screen suspension 
on both portable plant-mounted screens 
and stationary installation screens are 
shown. A cut-a-way view of the Mesabi 
screen shaft assembly is also included, 
showing in detail, location of shaft, bear- 
ings, pulleys, flywheels and other compo- 
nent parts. 


DIESEL ENGINE LOG BOOK. Engine 
Div., Caterpillar Tractor Co., Peoria, Ill. 
Booklet No. 20167, called “Engine Log 
Book,” covers 13 months of operation and 
contains space for daily entries on fuel 
and lube oil consumption, parts, service, 
repairs, etc. Monthly entries may be trans- 
ferred to a 12 month summary sheet and a 
post card is enclosed with which the oper- 
ator can order a new book when the old 
one is used. 


FACILITIES BOOKLET. Advertising 
Department, Lake Shore, Inc., Iron Moun- 
tain, Mich. Lake Shore’s complete manu- 
facturing facilities are listed, including 
machinery, plants, supply and service cen- 
ters, sales offices and products. The 12- 
page booklet inventories the company’s 


boring mills, planers, lathes, milling ma- 
chines, drill presses, grinders, miscellane- 
ous machine tools, shears, brakes, presses, 
cutters and saws, welding equipment for 
soft steels, stainless steel and aluminum, 
materials handling equipment and other 
large equipment. 


OPEN-END V-BELT BULLETIN. Flex- 
ible Steel Lacing Co., 4675 Lexington Ave., 
Chicago, Ill. Entitled “Custom Made V- 
Belts with Alligator V-Belt Fasteners,” 
Bulletin V-227 offers information on the 
use of these fasteners with open-end V- 
belting and includes a variety of illustra- 
tions and charts on the subject. 


CRAWLER TRACTOR. Sales Promo- 
tion Dept., Euclid Div., General Motors 
Corp., Cleveland 17, Ohio. Form No. 606 
shows photographs, drawings, and cutaway 
and sectional views which explain twin- 
power application. Torqmatic drive and 
other design features of Model TC-12 Twin 
Power Crawler Tractor. Condensed speci- 
fications and a performance chart are also 
given. 


FULLY SUBMERSIBLE ELECTRIC 
PUMPS. Stenberg Manufacturing Corp., 
Hoosick Falls, N. Y. A heavy duty, sub- 
mersible electric pump, FLYGT B-80L has 
a capacity of 300 gpm against a head of 
25 ft or 70 gpm at 150 ft and weighs only 
175 lb. It can run for long periods without 
supervision. Other features of the FLYGT 
pump are said to include its ability to han- 
dle highly abrasive material and to run 
dry without damage. 
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RED BITS 
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it’s the carbid 
that cuts!! 


The best carbide pays off in better drilling performance . . . 
that’s why V-R Red Bits cut faster and last longer than all others. 


The superior carbide in V-R Red Bits is quality 
controlled from the ore to the finished product and backed by 29 A.” 


years of V-R carbide research and manufacturing experience. ~~ 

Put these rugged bits to work in your mine for ; > 2 

continuous trouble-free production. Quality carbide... Pad 


plus engineering knowledge . . . plus complete V-R 
service add up to better cutting performance. 


Send for new 


The best mining bits are manufactured at V-R . Catalog VR-488 
beginning with the manufacture of the carbide. rena 


Vascoloy-Ramet corporation 


PRIME MANUFACTURERS OF REFRACTORY METALS ENGINEERED FOR THE JOB 


878 Market Street e Waukegan, Illinois 
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Now—more light, less weight, longer life with 


INE W ELECTRIC CAP LAMP 


MSA announces another new high in lighting 
efficiency in the world’s most popular cap lamp. 
Increased light output of the new Edison Model 
S Lamp assures greater safety for the miner, 
more tons per shift for the operator. Let’s face 
a fact: Dimness costs money. Fair lighting does 
only a fair job. Maximum lighting—the bril- 
liant, unfailing Edison Model S kind—helps 
get jobs done with top speed and safety. And 


SAFETY EQUIPMENT HEADQUARTERS 


Increase in working light appeals 
to me. This new Edison Model S 
gives 15% more than we ever had 
before. And they didn't cut 
their bulb service life rating 
to do it. The double filament 
bulb means we'll always have 
working light to finish the 
shift. Each filament of the 
Edison Model S krypton-gas— 
filled bulb has a 400-—-hour 


Look how small the 
headpiece is. Weighs 
only a few ounces. 

Feels even lighter 
on the head. You get 
a clear, sharp spot 
every time. 


the simplified method of charging new Model 
S Batteries—with the AUTOMATIC LOW- 
VOLTAGE SYSTEM— is convenient, thrifty 
and highly efficient. Lets miners take their lamps 
and rack them—quickly—without loss of time 
or waste motion. When planning a new lamp- 
house installation or modernizing your present 
one, call in the MSA Representative. MSA can 
help you solve your lighting problems. 


MINE SAFETY APPLIANCES COMPANY * 201 North Braddock Avenue, Pittsburgh 8, Pennsylvania 
MINE SAFETY APPLIANCES CO. OF CANADA, LIMITED © Toronto, Calgary, Edmonton, Montreal, Sydney, Vancouver, Winnipeg 


designed life. 


Newly issued U.S. Bureau 
of Mines Approvol 6D-31, 
April 16, 1959. 


Just watch the improvement in 
our safety and tonnage reports. 
More light. Less weight. Longer 
life. Even the battery’s better. 
It has a new active material 
that boosts service life. They 
went all-out to meet the miner’s 
needs with this one. 
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